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MATEMATHKA 
Jl. JI. BEPMAH 


J HEBO3MO)KHOCTH MOCTPOEHHA JIMHEHHOLO NOJIMHOMHAJIbHOrO 
OMEPATOPA, JAFOWErO TIPHBJIMDKEHHE NMOPAAKA HAWJIYUWEFO 


(IIpedcmaeaexo axademuxom A. H. Koamoeopostim 13 II 1958) 
1°. Js ompeyeseHHOcTH Mbl paCcCMOTpHM cHayasla mpocrpaHcTBo C Bcex 
{elIpepbIBHBIX 27x-MepHOwMYecKUX dyHKunH f (x) c HOpMOH 


Fle = max |f()|. 


Tonoxum f; (x) = f (x +14). 

M3pectHo, uro Aa mobon f €C cymecTByeT eMHCTBeHHDIM MOJIMHOM HaH- 
ayuuiero MpHOJWKeHUA MOpAyKa nN, KOTOpbIH Mbl OGO3HauMM uepes fp (f, x). 
[lonmHoM fp, (f, x) MO%KHO paccMaTpHBaTb Kak OMepaTop, KOTOpbIi cTaBUT 
B COOTBeTCTBHe Kayo f €C ee NOMMHOM Hansyuuero mpnOsmKeHua mopsy- 

an. Onepatop rn(f, x) HesMHeHHbIM. 

B nacTosulee BpeMA HeT elle cMmoco6a BbIUMCJIEHHA NOJIMHOMOB Halislyyullero 
MIpHOvIMKeHUA, MOITOMY CCTeCTBEHHBIM ABJIAeTCA CeAyIOUlMH Bompoc: 
- CymectpyeT IM IHHeHHEH onepatop Un(f, x), oOnanatioui cBoli- 
CTBAaMH: q 

PUA x) nepesolnr |G * B"Cs 

2) aaa mobo FEC Un,(f, x) ectb nommHom nopanka <n; 

3) aaa mobon f EC 


| i (x) ei Un Ges x) | =O Gera), 


rae En(f) = En=||f(*) —ra(f, *)|l? 
B HacTosljeH 3amMeTKe WOKa3bIBaeTCA, UYTO Ha JTOT BOMpOC cHietyeT MaTb 


OTPUUATeJIbHbIH OTBET. 
2°, Teopema 1. He cytwyecmeyem aunetinoti onepayuu Un(T, x), ydos- 


nemeopsiowe ycroeunm 1) — 3). 

TLokasateabcerTso. Jlonycrum, uro cymectByet onepauua Un(f, x), 
yOBIeTBOpAIONad ycuoBusM 1)—3). Torga u3 ycoBux 3), ec yuecTh, 
wto E,(f) = 0, Korga f — TpHroHoMeTpHyeckul MOJMHOM OpAy\Ka He BBILUe 7, 


BbBITeEKaeT, AUTO 


Un(f, x)= 1 (*), (1) 


Kora | — TPHrOHOMeTpH4ueCKHH MOJMHOM NMOpsAKa He BbIINe 7. : 
Ho uspecruo (1), 4TO JI BCAKOM JIMHeHHOW OnepallyH, YOBJeTBOpAIOULeHU 
yenoBusm 1)—2) mu paBencrpy (1), cipaBeyvIMBO paBeHCTBO 


sh Wires po tydt = 8a (f x), (2) 


rye S,(f, x) — 4acTHad CyMMa llopafKa 1 pxya Dypbe PynKuyH f (x). 
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Jlerko BUeTb, 4TO 


27 


| 
se \(fs #—Odt =F (x), (3 


rye (f, x) ecTb sHaueHHe (pyHKunH [| B TOUKe x. 
V3 (2) u (3) BpireKaet, uTO 


27 


ae \(Un (fi) — fr, x — 2) dt = Sp (f, 2) —F(@). (4) 


Tak Kak onepatop U,(f, x) ymopuleTBopseT ycsOBMIO 3), TO cyllecTBye? 
Takand KOHCcTaHTa C, uTo 


Win (it) = fe || S GE a(fe), +00 << 1.<,.00. (53 
SamMeTuM, UTO 


En(ft) = En(f), —~we<t<o. 
Ilostomy HepaBeHcTBO (5) MpHHuMaeT BH: 
Un(he, x) —h@)|<CEn(f), —w<t<o, 
a Tora 43 paBeHcTBa (4) caemyeT, 4TO 
(Saf; x) —f(*)|<CE,(f), —o<x<oo. (6 


HepasenctTso (6) mpoTHBOpeyuT KJlaccH¥ecKOMYy pe3yJIbTaTy j10-Bya- Palimoune 
u3 TeopHu pAyZOB Dypbe. Teopema | joKas3ana. 


AHaJIOrHuHyIo TeOpeMy MOXKHO JOKa3aTb B Cyyyae MpocTpaHcTBa C BCE» 
HeMpepbIBHBIX B cerMente [—1,1]byuxKuu f (x) cHopmo# ||f |) = max |f (x). 
—1<*<1 


3°. B (?) RoKaspiBaetca, uTO (bopmyvia (2) cnpaBewMBa JIA (yHKItMOHaJB- 
HbIX pocTpancTs Tuna LE, wacTHbIM CJlyYaeM KOTOPbIX ABJIAeTCA MpOCTpaHcTBe 
C. Ilostomy Tteopema | jomycKaer cuieqyroulee O606meHHe: 


Teopema 2. Ilycmo dyAKyuonarbHoe npocmpancmeo muna E  makoec. 
umo xomb OAR OONOtL dyAKyuu f EE 6eeinoransemca coomHowlenue 


Tim || f — S(f) || = 


Toeda ne cywecmeyem auxetinoti onepayuu U,(f, x), yOosaemeopstowel 
YCAOBUAM:? 


1) Un(f, x) nepeeodum E e E; 


2) Oan mobo FEE Un(f, x) ecme noaunom nopadKa <n; 
3) Onan smobott FEE 


En(f) =~ inf |[f—Talle 
TpElly 


n 


20e 


u Tn npodeeaem muHoxcecmeo I, ecex MpPU2OHOMEMPULECKUX NOAUHOMOG No: 
pAaAoKa <n. 


IIpoctrpanctso JL Bcex cyMMupyeMbIx 2n-nepHoquueckux (yHKWAH Cc HOp: 
MOH 


27 


l= se \iR@ la 


0 
1176 


ABIACTCH PYHKUMOHAJIbHbIM MpocrpacTBoM THNa E. Kpome toro, u3BecTHo, 
j4TO cyllecTBytoT (byHkuuu f € L, yqoBeTBopstoulue ycu10BUI0 


270 


lim Vif — Sn (P) [dx = 0. 
Noo 5 
Tlostomy us teopempi 2 BpiTeKaer: 

Teopema 3. He cywecmeyem aunetinoti onepayuu, yooeremeop suoiueti 
YCAOBUAM: 

1) Un(f, x) nepesodum L e L; 

2) dan aoboti FEL Un(f, x) ecm’ mpueonomempuueckuti noaunom no- 
|pAaA0Ka <n; 
3) daa aoboti f EL 


27 


\IF@)—Un(f [dx =O (En (A) 


0 


20e Eo iA = \ | f (x) — Tn (x) | dx. 


2 
TEU py, av 


SamMeuanne. Vs3pecruo (°), 4To dopmyna (2) o606maerca Ha caryyalt 
(pyHKIWMH MHOrux NepemMeHHbIX. B custly 9TOTO MOXKHO TakxKe Teopemy 2 pac- 
MpocTpaHuTb Ha Cu1yyal (yHKUWH MHOrHX MepeMeHHDIX. 

4°, XOpOlIO H3BeCTHO, 4TO JIA WOGOrO PUKCHpOBaHHOrO Pp, YLOBJeTBOpsIO- 
mero HepaBeHcTBaM 0 < p< 1, MOKHO MOCTPONTh JIMHeEMHbII MOJIMHOMMaJIbHbIM 
OnepaTop, oOJlalaioulMi cBolicTBamMu 1) u 2) uM yRoBNeTBOpAIOMIHH Jin modo 


cigs C ycaosuio 
lf (*) — Un(f, x) || =O (Eom (f)), 


re [pn] —Wenaa yactb uucaa pn (?,°). 
Ilostomy B CBxH3H c Teopemol | BO3HHKaeT CJlelylollad 3ajaua. 
| IlycTb 3afaHa MpOu3BObHad MOCeLOBATeJIbHOCTh TOJIOMKUTEIbHBIX UHCE 


{Pnatn—-1, YOBJIETBOpAIONIMX HepaBencTBaM O<p,<1l, n=1, 2,...,4% 
nyctb limp, =1. Cnpammupaetca, MOxXHO JIM MOCTPONTh JIMHeHHbIH MOJIMHO- 
n> © 


-MHaJIbHbIM Onepatop U,(f, x), o6amatouyu cBolicrBamu 1) u 2) Hu yyoBue- 
TBOPHAIOMMH Wa m060K | EC ycnoButo 


3°) || F(%)— Un(f, *)|| = O (Etoym (P))- 

PetleHve STO 3ajauH jlaeTcA Teopemon: 

Teopema 4. He cytuecmeyem auxnetinoli onepayuu Un(f, x), yooeaemeo- 
psrowen ycaoeunm 1)— 2) u 3’). 

B cBa3u c TeopemMoH 3 yMecTHa Teopema: = 

Teopema 5. J[na ao6oti muxcupoeannoti f EC moscHO nocmpoumb ma- 
Koll AUHeLHbILL NOAUHOMUAAGHOIIL Onepamop Un(f, x) nopsadKa n, 4mo 


Ca Cee) |e ep TO Lees ee OO OO, (1) 

Sra Teopema HenocpeCTBeHHO BbITeKaeT M3 TeopeMbl Mapiuikesuya (°), 

corsiacHO KOTOpOH JIA JOOOK f€C moxuo waiitu Takyio MaTpully y3uoB 

HHTepnosAUMH, YTO COOTBETCTBYIONIMA MHTepnoOAAMMOHHEI Npowecc Jlarparmxa 
YAoBseTBOpAeT HepaBeHCcTBy (7). 


Hosropoyckuli rocyqapcrBeHHpiit Tlocty mato 
TlemaroruyecKWHt WHCTHTYT 2 1 1958 


IMTHPOBAHHAA JIMTEPATYPA 
17]. Jl.Bepman, JAH, 85, N1 (1952). ? 7. JI. bepman, TAH, 88, Ne 1 (1953). 
$I. Jl. Bepmanu, JAH, 91, Ne 6 (1953). 4C.H. Bepumtetu, Mss. AH CCCP, 
OMEH, N 9, 1151 (1931). ° 0. Jl. Bepmanu, JAH, 109, N 4 (1956). 6 VY. Il. H a- 
tTaucou, KoncrpyKrusuaa tTeopua dynKuui, 1949. 
ATT 


Jloxxayn Akagemuu wayk CCCP 
1958. Tom 120, N 6 


MATEMATHKA, 


K. B. BPOAOBALKUH 


Tw 


OB HHTEIPAJIE \ 


0 


Satie o6 


pt+qcosx 


(ITpedcmaeaeno axademuxom A. H. Koamozopoesim 12 II 1958) 


O603HauuM 


Tw 


EA, sin’ « : | 
On = \ ag x (1) | 
0 


m > 2 wenoe uucno; g-#0; p?—q?>0. 


TloncTaHoBka cos? = 2 mpHBoyuT (1) k Buy: 


oapee le Doble eas (2) 


OuesBuyqHO, uTO npH p?— qg?>>0 unterpan (1) cxoqutca adcomoTHo. IIpu 
p?—q? =0 3HaMeHaTemb MOMbIHTerpasbHOrO BbIpPaxKeHHA HMeeT OMHY HYJICBYIO 
TOUKy Mpa x =O wim x =n. Ho OfHOBpeMeHHO B HYJIb OOpalijaetca u sin x. 
TakHM OO6pa30M, B HHTeppalie O <x <r npH m>2 MoO_bINTerpasbHOe BbIpa- 
2KeHve MMeeT osoc, ecu p? —q?<( 0, HM He MMeeT ero Npu p?— q?=0. 

BoWACTHOCTY, «MPH DiGi =-00 


9m—1 Me m—1 


On = 7 \ z 2 (1—2) Ta ee 


= B(Ap, AH) = ae am a p ho (3) 


Ciyyaio p= —g orpeyaetT B = —1 wu nNepemMeHa 3HaKa B MpaBol uacTu 
pesysptata (3). Mcnomp3ya B (1) noxcraHopKy m—x = 4%, MOXHO MOKa3aTb, 
yTo DM, ABJIAeTCA YeTHOH (PyHKWWeH OTHOCHTebHO MapaMeTpa g M HeyeTHOH 
OTHOCHTeJIbHO Pp. | 

TakuM OOpa30M, MIpM sayaHHblx ycOBHAX Om WMeeT OrpaHHyeHHoe Hu onpe- 
jeuienHoe 3HayeHve. Ho cnpapounuk VW. M. Panxuka «Ta6ummpl wHTerpanos, 
CYMM, PpAROB HM MponsBeseHni» (u3q. 2-e, 1948 r.) co ccblmkO Ha Ta6mMIy WH- 
TerpaJioB B coOpanuu D. Bierens de Haan (Leiden, 1867 r.)* yaer ana uurer- 
pasa (1) pesyaprart (cM. @opmysy 11g, Ha crp. 180 4 npumeyanue Vi. M. Pur- 
*KuKa Ha cTp. 116, cHocKa Bropas): 

m+1 
OV r( D} ) 


m1 r(-$) ; (4) 


Om = 


m (p?— q?) ? 2 


< PaccmMaTpuBaembiii MHTerpaJI HeCMPaBHJIbHO BbIYHCJIeH H B HCIipaBJIeHHOM aMCPpHKaHCKOM 


u3qanma 1939 r. (D. Bierens de Haan, Nouvelles tables d’intégrales definies, 
N: ¥., 4939) p- 99) t) 63,".\e to): 
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IIpa p?— q?—++0, m>2 sapecb Dn— + co. Kpome Toro peuienue (4) 
MpeAcTaBJleHO YeTHOH PyHKUMel OTHOCHTeIbHO p. STO npoTHBOpeyMT OxKHIa- 
HAM, BBITCKAIONIMM M3 MpeABapHTesbHOrO avasM3a uHTerpavia (1), u no6y_UNO 
Hac K COMHCHHAM B TpaBMJIbHocTH (hopMybI (4) HM Apyrux, Ha Heli OCcHOBaH- 
HBIX (HampuMep, (bopmysta 1344 Tam 2%Ke), BXOJALIHX Ha mpoTaxeHHH 90 set 
B MaTeMaTHUeCKHe CiIpaBOUHHKH. 

JlevicrButebHo: 


q 


4 p* PAed., 
a9 —(] — “jin 
aes (1 F)InbB=e; (5) 
2 (Vz —2) 7 fe ihe ap 
Pel a eran aC Vi parte VS p+q 
cee —_— } ei, 
EB aceVSi4 tyme -e(-Ving), 


A 3TH pe3yJIbTaTbI MpoTMBOpeuaT pelleHuio (4), yKasaHHOMy B  CIpaBOUHWKaXx. 
Sameyan, 4TO 
1 iL) m—l 
sins We 2 (c=) 2 
0 


Ont = Peg oh Der BI bP) ieee Be = 


9m+t1 is fife il 
a a \ (1 -- B)z 26 (1 —2z) Bb Spe 
o 


iit — 1 ii 
eed: ah lar ear a a 
—\z le) Beit (1d p) \? eee) te|- 
0 


; z+ 8 
1 4 : 
a 2m 5 B("s yt me ) i (1 ake) = On, (7) 


MBI JIerKO ITIOJTYdaeM oomlee peluenne paccmMaTpuBaemont 3alayuH: 


k 2 2 2\R 
Sears, p>—g\y-1ph (m+1—20 m+1— 2v\ (? a 
o> 2” e x ( ar} B ( 2 ; 2 ee a 
ve 


rye 


ae 2A — =) mpu m= 2k + 2; 
A 


Me jy Be mpu m=2k+1,k>1. 
q ire 


TIpu m= 2 peuienve fano tbopmywon (6). 


Toerynusio 
11 X 1957 


se WaS) 


Jloxxagn AkanemMun nayx CCCP 
1958. Tom 120, Ni 6 


MATEMATHK 
B. A. KOHAPATbEB 


O HYJIAX PEWEHMM YPABHEHHA y™ + p(x)y =0 
(ITpedcmasaeno axademuxom C. JI. Coboneeoim 18 II 1958) 


Mobi 6yqeM paccMaTpvBaTb ypaBHeHue 
y™ + p(x)y = 0 (IY 


mu60 Ha orTpesKe [a,b], mu60 Ha nomynpsamol [a, + co). Kosdduruent; 
p(x) OymeM MpefnouaraTb HeNpepbiBHbIM. Ciyyah n= 3,4 paccmaTpuBavics: 
aBTOPOM B cTaTbe (2). | 

Mpl cKaxkeM, 4TO JWIX ypaBHeHua (1) BbIMoMHeHO ycaoBHe A, ec 
mio60e ero pellieHue JIM60 WMeeT OecKOHeYHOe YHCIO HYyJIeH, JHOO0 MOHOTOHHO! 
cTpemuTca K Hymo (°). OuepnyHo, ycopue A weet cMbIC Ha [a, + 0d).. 
Jlerko ycTaHOBHTb, uTO B cuyyae p(x)>>O uM ueTHOrO Nf BbIMOHeEHHe ycJO-: 
pun A 3KBMBaJIeHTHO TOMY, Y4TO KarkKoe pellleHve uMeeT GecuHcsIeHHOe MHO-; 
»KecTBO HysieH. B csryuae »*e p(x)>>O uM HeYeTHOrO 1 ycTaHaBJIMBaeTCA, TO 
Bcerjla CyIecTByeT MOHOTOHHO cTpemalieecsh K HYyJIO pelleHne. 

Teopema l. Ecau p(x) >q(x)>0 u Onan ypaenenuan 


y™ + q(x)y=0 (2) 


eolnoaneno ycaogue A, mo OHO make BoINOAHeHO OAR YpaeHenus (1). 

Bpeyem MHoxecTBO Ey, s(x). Mb cKakem, uT0 x € Ey, s(x) CCUM CyllecTBye?| 
HeOTpHIaTeIbHoe Ha [Xo, x] pellieHve ypaBHenua y\”) + s(x) y =O Takoe, TO! 
Y(X9) = y(x) =0. Bepxmoro rpaHb MHoxecTBa Ey, «x1, @CH OHa KOHeUHA,, 
OyeM OOO03HAaYaTh 7x,, s(x). HerpyqHO oKasaTb, YTO MHOxKeCTBO Ex, s(x) 3AMK-: 
HYTO, HB cwJydae, Kora a ypaBHenua y”) + s(x) y =O BbINOHeHO ycso- 
Bue A, 9TO MHOXKECTBO OPpaHHyeHO, SHAaYNT, 7, s(x) © Ex, s(x). B wacTHocTH,| 
Tx», g(x) © E xg, q(x): 

BpeyeM B paccMoTpeHHe ypaBHeHHe 


y™ + pi(x)y = 0, (3) 
re pi (x)==p(x) wa [@, ty, qxy + 1], pr (*) = max [9 (x); P (tx, x) + 1)] a 
[Tx,, q(x -{- Bs Co). 

Tak Kak py(X) > p (tx, qa + 1) > 0, To Aud ypaBHenua (3) BbITOHeHO yeuo- 
Bue A (7); xp, p(y © Ex, p(x), @ SHAYHT, CyWeCTByeT Ha [Xp, Tx,, p,(x)] HEOTPH- 
WaTeIbHoe pellleHve ypaBHeHuaA (3), OOpaliaiolleecd# B HYJIb Ha KOHWAaX 9TOrO 
oTpeska. MoxkHO MoKa3aTb, 4YTO CpeA TaKHX pellieHHit Halijetca TaKoe y (x), 
KOTOpOe Ha [Xo, Tx, p,(x)] HMeeT POBHO NM Hywel, CUMTAaA KaxKAbIM CTOMbKO pas, 
KaKOBa €fO KpaTHOCTb. OG603HauHM eFo HYJM a; (%Ca%<...<a@,). Jlanee 
WOKa3sblBaeTcH, UTO pelieHHe ypaBHeHHA (2), Melollee HYyJM B TOUKAX 
a; (f= 1,2,...,2—1) Ha [Xp, te, pin] HE MeHAeT 3HaKa; 3HAUMT, Ty, g(x) > 
> Tx», p(x)» OTcioga cilelyeT, YTO BCAKOe pellieHHe ypaBHeHua (3), uMmeroutee 
HyJIb B TOUKE Xo, MCHACT 3HAK B HEKOTOPOH TOUKe HHTepBasla (Xo, Tx,, g(x))> 
a Tak Kak Ha 9TOM HHTepBasle p;(x)==P(x), To M pelllenHve ypaBHenua (1), 
oOpalilaionleecA B HYJIb B TOUKE XxX), OOpalljaetcA B HYJb Ha (Xp, Tx, q(x) )- Tak 
Kak 3a X) MO?KHO B3ATb MpOH3BOMbHYIO TOUKY, TO smOG0e pellieHHe ypaBHenns 
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ciojla Jerko CJlexyeT, uTO Jia ypaBHenna (1) BbinomeHo ycnoBue A 


(1), uMerolee xoTA GObI OHH Hywb, wMeeT GecKoneuHOe uNCIO Hyseu. Or- 


B caMoM flese, B Culy¥ae YeTHOrO fh Mbl MOx%KeM jOOMpeyeWdHTb p(x) pu 


|X <a Tak, 4TOObI JNOG0e pelleHHe ypaBHeHHA (1) OGpauuasoce B HYJIb JIeBee 
a, OTKyfla OyfeT BbITeKaTb Haye GecKoHeyHoro unea Hyveli y so6oro 


pemenua. [lia sToro ocTaTOuHO NoOKUTR p(x) = p(a) npn x<a. Eom n 
HeyeTHOe, TO, KaK Mbl Yy?Ke OTMe4aJIM, UMeeTCH MOHOTOHHO cTpemslleecs 


_K HyJO pellenne y;(x), H e€CJIH HekoTOpoe pelleHHe y.(x) He uMeeT Hyueli, 


TO MOXHO NOKaA38aTb, YTO OHO MOHOTOHHO CTPCMHTCH K HYJIIO. Ec 9T0 He 


Tak, TO, B cumy (1) uM Toro, uTo p(x) >0, pemleHHe y,(x) MOHOTOHHO, m0- 


STOMy pelleHHe Y (x) = Y1 (@) Yo (x) — yo (a) y, (x) He MOxer Kome6aThca, HO 
OHO oOpalijaetca B TOUKe @ B HYvIb, a 3HAYHT, KOeONeETCH B CHY MoKasaH- 


| Horo BbIIMe;, STO ABJIACTCH MPOTHBOpeuneM. 


ByeM Ha3biBaTb ypaBHenHe (1) HEOCKMAAMHOHHDIM, ecm sm060e 
ero pellenHe HMeeT He Oomee n— 1 Hysel. 

Teopema 2. Ecau cywecmeytom dynkyuu p(x) u p2(x) makue, amo 
P2(X)<SP(*%)<pi(xX), u ypasnenua y+ pi(x)y=0, y+ po(x)y=0 
HEOCUUAAUUOHHOIE, MO Ypaenenue (1) NeocuUAAYUONHOE. 

J\okasatTebCTBO OCHOBaHO Ha TOM, 4TO ecm y+ s(x)y=O0 Heocuuna- 
MHOHHOe, TO 


yO + s(x)y= ese) si oe (x) a (x) y, 
rye s;(x) >0 (3). B cuay 9stToro 
YO +p (x)y=yO + r(“)y+PO)—-ayy= 


Se ee ary =U, (4) 


YU aHaJIOrM4HO: 


d d 
YMG DA) Y irate ats 


a (P= Da) Yi =10s (5) 

M3 papeucts (4) u (5) BbIBO_UTCA, YTO pellieHHe ypaBHeHusA (1), HMerouree 
k-KpaTHbI HyJIb B TOUKe d, He MOxeT uMeTb (”—k)-KpaTHoro HysA MIpH 
x >a. JloKa3pipaetca, 4YTO NMocmeqHee IKBUBAJIEHTHO TOMY, YTO Wy93,...14(x)— 
BPOHCKHaH PelUeHH Yj, Y2,..., Yi TaKHX, 4TO 


Une =O lapel 
TCA 1, jon—i, 


He HUMeeT Hyvlei MpaBee @ HH mpH KaKoM /<n. Cuntaem W, = y,(x). Kak 
mokasaHo B paOoTe (?), HasmMmuve TaKOH WeMOYKM BPOHCKHaHOB JOCTATOYHO MIA 


HeOCILHJIALLMOHHOCTH. 

OTMeTHM, 4TO eCJIM B YCJIOBHAX TeOpeMb! 2 TpeOOBaTb TOJIbKO BbITOJIHeHHe 
ofuoro HepapencTBa p(x) <i (x), MOXHO oKasaTb, 4TO ypaBHeHue (1) uMeeT 
yHamMenTaibHylo CHCTeMy, COCTOAIMyIO WS pellleHvit, MMeIouIuxX He Oowee 
n— 1 uyneli, XOTA ypaBHeHHe MO?KeT yxKe He OBIT HeOCI{MJAIMOHHbIM. 

IIpumenum tTeopempr 1 u 2, Oepa 3a ypaBHeHHA CpaBHeHMaA ypaBHenne 
Dianepa 


ig? 
Tlyctb 4,—MakcHMyMbI (byHKkin f (%) =— I] (a —-i) Ha orpesKe [0, n —]l], 
i=0 
a t.p,—MMHMMyMbI ee. IlycTb, fave, } — Han6ombuiee uucIO H3 Ap, a A— 
HAMMeHbINee, HU, AaHaslOrMuHO, p— HavOO/bUIee H3 Lp, a & — HaHMMeCHbLIee. 
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He 


n b 


U3 teopem 1 u 2 caenyet, uTo ecu p(x) > TO WIA YypaBHeHHs | 


x 
La | 
(1) Bpmommeno ycnosne A; eom “<p (X)<sa» Ypapnenve (1) Heoct-| 
x 
(u—s) | 
JisitMoHHoe. Hakouell, MOxKHO JlOKa3aTb, 4TO eCJIH PO) Sa , TO cyille? 


cTByeT (PyHfaMeHTaybHad cucrema pelleHuli ypaBHenHa (1) Takaa, TO 
5/,-+1/.(— 1)" 43 BxoMAlIMx B Hee pellleHHH WMeIOT KOHeYHOe YHCJIO HyJen, 
a OCTAJIbHbIe OCCKOHEUHOEe. a 

OrTMeTuM, 4TO ecuM n<O5, TOA=h, B= Uw. 

B cayyae n = 3,4 uw p(x) >0 B paGore (*) MoKa3biBaJIOcb, 4TO MexKLy JBy- 
MA MOCJIEQOBATeJIbHBIMH HYJIAMH OMHOrO pelleHHA ypaBHeHHA (1) sexuUT Ha O0- 
ylee JIByX WJM, COOTBETCTBEHHO, YeTbIPeX HyJeH Apyroro pewenua. IIpu n>4 
aHaJIOrHuHyIO TeOpeMy MOJIYYHTb HeVJIb3A. 


MoxHO WoKa3aTb, TO, Kakoro Obl HH ObIIO m—>O, cylllecTByeT | 
p(x) >0 Takaa, uTO Mexy JBYMA MocJIeqOBaTeJIbHbIMH HYJIAMH OfHOFO pe- 


IeHHA JIeKHT Oonmee m Hye ppyroro. Jima 92TOrO HYXHO UOJIO%KUTb 


ya 
x 


pois Ha [a, k], re’ — mo60e uncmo TaKoe, YTOA <2’ <A; p (x) =p (k) 


Ha [k, oo), a k sBpiOupaetca octaTouHo OombuuM. Ypapyenue (1) B 3TOM | 


culyuae MOXKHO pelwuTb Ha [a, k]. Ero pemenuamu spasiotca dbynKuun x? , 


re %;—KOpHH ypaBHeHua i’ =f (a), cpequ KOTOPbIX e€CTb NO KpaltHeH Mepe | 


JIBa JICHCTBHTeJIbHBIX 1, % HW [Ba KOMMJICKCHbIX 3, %4,. PemleHwe e%24e%* — 
—en4e%* yMeeT HYJIb B TOUKe Q, Ha (a, k] OHO He HMeeT HyWeH UM MOHO- 
TOHHO; pelleHve 2e e%* pH jocTaTOuHO OoubuoM k uMeeT Ha (a, Rk) Oomee 
m HyseH. Pemenwe ypaBHenua (1), KoTopoe Ha [a, k] copnafaeT c e%#4e%* — 
—e%te%*, ymeeT XOTH Obl OJMH HYJIb MpaBee Rk, Tak Kak Ha [k, oO) OHO 
y/ 

pt 
He KOJIeOaJIOCb, OHO MOHOTOHHO CTPeMHJIOCb Obl K HYJIIO; HO TAK KaK OHO B TOUKe 
a oOpaliaeTcA B HYJIb, -A MpOH3BOHaA erO MeHAeT 3HaK, “ero He MOKeT 
ObiTb B cuay (1) uw Toro, uTOo p(x) >0. 

B 3aKJO“eHHe OTMeTHM CBA3b ACHMMTOTHYeCKOrO pocTa pelIeHHH C YHCJIOM 
MX HyseH. CunTaem p(x)>>0. OOo3Hauum y (x) pellieHve, uMerlollee B xy 
HyJIb KpaTHocTH n—1, a Yo (x) — pellieHHe, uMerlollee B 3TOM %Ke TOUKe HyJIb 
KpaTHocta n—2, u Wy.(x)—onpexemutenb Bpouckoro srux peliennit. JJo- 
KasbIBaeTCA, 4TO Wy. (x) > c (x — x,)2"-4, rme c >0. Jlanee, MoxKHO MOKa3aTb, 


utro ecm r=Vy2 + y2, To 


copnayaeT C HeKOTOPbIM pellieHveM ypaBHenua y”) + y = 0, necam ObI OHO 


x x 
ys, = ros \ Ei y2=rsin | ee 
x 


ST xy 


Ecau R(x) makoea, umo r(x) < R(x), mo cywecmeyem nocaredoeameso- 
XR 
; ‘ (x ea 
HOCMb X, makan, umo N (x, Xp) >e\ aa dx, ede N (x1, Xp) — 4ucao 


HU NCUTY Jean): 

B yacTHoctw, ecuIM Bce pellieHHa orpaHMueHbi, cooTHomenue WN (x1, x) < 
<0 (x5) He MOxKeT ObITb BbINOHeHO. Orciofa, ecild ypaBHenne (1) HeocuH- 
JIALMOHHOe, BCe €FO PellleHHA OPPaHHYeHHbIMH ObITb He MOryT. 


Mockoscknit rocyfapcTBeHHbIli yHuBepcuTer Ilocrynuso 
um. M. B. Jlomonocosa 18 II 1958 


WMTMUPOBAHHAS JIMTEPATYPA 


*B. A. Konaparobes, JAH, 118, M1, 22 (1958). 2A. Kneser, Math. Ann., 42, 
409 (1893). *G Mammana, Math. Zs., 183, 186 (1931). 
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Hoxaayo Akagemun nayx CCCP 
1958. Tom 120, Ne 6 


MATEMATHKA 


r. WH. KPY4YKOBHY xu Fy 4YAO-XAO 


MPH3SHAK NOJIYMPHBOAMMOCTH OJHOPOHbIX 
PHMAHOBBbIX FIPOCTPAHCTB 


(ITpedcmaeaeno axademuxom IT. C. Anexcandpoeeim 15 II 1958) 


PaccmMorTpuM coOcTBeHHO pHMaHoBo (ds?>>0) ogHopoxHoe mpocTpancTBo 
V, ¢ HeMpepbiBHolh rpynnoli pBuxKeHHi G, MH cTallMoHapHol nogrpynunol H 
manHHon toukn M. IIpeynonoxwum, uto H, paccmMatpuBaemad Kak rpymma Bpa- 
I€HHH B SBKJIMJOBOM KacaTeJIbHOM MpoctpanHcTBe E, Touku M, pacnayaertca 
B IIpaMoe MIpov3sBeyenve AByx nozrpynn: H =H, X Hy, jelicrBylouux, coor- 
BeTCTBeHHO, Ha MocKkocTax FE, H Eng, KOTOpPbIe, OYeBHAHO, B3aHMHO OpTo- 
TOHAJIbHbI *. 

Sajayelt HacTosuleH 3aMeTKH SABJIA€TCA YCTaHOBHTb, B KaKOH Mepe H3 
yKa3aHHOrO pacnajleHHA cTaluoHapHol rpynnmsr H cienyer paccmoenHe Bcero 
mpoctpanctBa V, Ha B3aHMHO JlONOJHHTeIbHBIe H OPTOPOHaJIbHbIe MOBepXHOCTH 
ou VV, >. 

M3pectua culelyioulad Teopema, oKkasaHHaa Bakakysa (1): 
| Teopema 1. Ecau H, xe qukcupyem nu odxno20 OOHOMepHOZO Hanpae- 
AeHusA Ha naocKocmu Ez, a Hy —na Eng, mo npocmpancmeo V, npueodumo: 
Vn=Vq X Vung, mM. @. PaccaaueaemcA HA B3QUMHO OpMOzOHANoHole BNOAHE 
2eodesuueckue noeepxnocmu Vg u Vyr—q. 

Mb ToKax%keM, 4TO MpW onpeweseHHbIX OrpanuueHHAx Ha rpynny H mpo- 
cTpaHcTBo V, aABAAeTCH MOJYMPHBOAMMbIM, T. e. pacnayaeTca Ha B3aHMHO 
OpToroHasIbHbIe MoBepxHocTu V, Hu Vy_g, W3 KOTOPbIX OHH BNOHeE reolesu- 
yeckHe, a Jpyrue—omOusuueckHe HM opoduble Apyr gzpyry (7). IIpu stom 
CYIIeCTBeEHHO TO, 4TO OrpaHHeHHA HaslaraloTcsd TOJIbKO Ha OJHY H3 KOMIMOHEHT 
rpynnpt H, Bropad ocTaeTcA COBepLIeHHO MPOH3BOJIbHOH. 


Bri6epem B TouKe M optopenep R(M, e;, e,) ** Tax, uroObl e; cocTaBHum 
0 


Oasuc B Ey, a €,—B En—q. Mompepras penep R Bcepo3MoxHbIM mpeodpa- 
0 


30BaHHAM rpynubi G,, Mbl MouyuuM ceMelicTBOo penepoBn R, 3aBucsllee OT 7 
KoopyuHat TouKn M uw r—n napamerpos rpynns! H Mu MHBapvaHTHOe OTHO- 
cuTelbHO G,. CBa3HOCTb MpoctpanctBa V,, OTHeCeHHOrO K 3THM pellepaM, Kak 
HSBeCTHO, OMpeeaeTcA POpMysIaMH 


ips "B De b a 
dM a On, deg =, Mge€p (a + Op, = Vs 


rye PopMbI w* cosepxaT TOKO Audpepenunanp! dx*. [pu 3ToM, BBY HHBapMaHT- 
HOCTH MuiocKocteli E, u Ey g OTHOCHTeIbHO Bpaienult us H, JOxKHO OBITb 


we = Chet (Ch, = — Cha) (1) 


* He uckmouaeTca MH TOT Ciyual, Korga OfHa u3 NOArpyln, HanpuMep H,, ABAAeTCA 
TPHBUAIbHOH, F. e. COBUaaeT C TORMECTBEHHLIM MpeoOpasoBaHHeM Ha TNOCKOCTH ee 
** Vnpekcbl Beale H3MeCHAIOTCA B CyemyioulNx npefenax: a,b,c=1,...,N; 1, j, k= 
SIGS oe ey Oy Nees Cf dics neo yy tb 
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C MOCTOAHHbIMA C7, (Tak Kak ;, @?—WHBapHaHTbl OTHOCHTeIbHO TpaH3sH 
THBHOM rpynmpl G,). | 
IIpu spamenuax rpynup H dbopmpi o%, @, MosmyyaloTr mpupatennsa: 


9 Cc 
d07 = Lp wt, 805 = (Le o, — Ljo;) 6, 


re L =| L4||— kakax-to v3 MaTpuit OecKoHeyHO MasbIx BpateHuit. TIpume: 


HAA 9TH ChopmysbI K (1) oTfembHO jvid BpameHuh L us H, u L us Ay 
0 it 


NOJLYaHM: 
Ae 0, A tae tor bee 
L 1 1 
| (2) 
Oe One) ob G0 
0 0 0 


JjonycTuM jlasiee, UTO OfHa M3 KOMMOHeHT rpynnbl H, Hanpumep Hy, He- 
mpusoiuMa. B uacrnoctu, H, He (cbukcupyeT OHOMepHBIX HalpaBJeHHl He 
En—g, & MO9STOMY M3 paBeHcTB a) cmemyer Ch, = —Co,=0, u c) Toxzecrs 
BeHHO ygoBseTBopsetca. Ecm o6o3HauuTb Cp=||Cx,|, To b) B (2) Morxue 
KOPOTKO 3alHCaTb Tak: 


1b 6 = OES (3) 
1 ef | 
Jlemma. Ecau mampuya C nepecmanogouna c Henpueodumolt epynnor 
OpMmOecOHAAbHbLX MaMpUuy, MO ee CUMMeMpLLUeCKAA 4ACMb — CKAAAPHAA mampu- 
ua (m. e. euda XE), uU 6 CAYy4Aae, KO2da 4UCAO U3sMepPeNUlL Npocmpancmea He 
4emHoe, KOCOCUMMeMpUueCKaAA 4“aCMbo — HY AebaA mampuya. 
Ha ocCHOBaHHH 2TOM JICEMMbI 9JIEMCHTbI MaTpHIbI C, HMeIOT BHI: 


eles 
oa od Nes 4 6 Ne (9, Cae B, 
Cre = Ane ag hn, Ane = — Aba, Og = if 


5s B. | 
Ucnoib3sya 2TH (opMy Jbl M3 ypaBHeHHH CTpyKTypbl paccMaTpHBaemoro mpo- 
cTpancTBa Vy, MouTyuHM: 


Do = [oko] — Aig [@%o*], 
(4) 


/ 


Det = [w*ag] + Akg [o*w®] + [Apwo*]. 


Orciofa BHAHO, 4TO cHCTeMa ypaBHeHuli m* =O BmojwHe HHTerpupyema, 
Tak Kak BHellHve udpepenwuanb! (opM w*% OOpalilaioTca B HYWJIb BCWeE_CTBHe 
camo cuctembl. Uro KacaeTcH cucrembi wo = 0, To ona BHOJHe HATerpupyema 
Tora H TOMbKO Torga, ecM Bce Apg paBHbl Hy/O. Sto BHIMOHeHO cormacHo 
JIeMMe, e€CJIM MocKocTb E,—g HeyeTHoMepHa. Ecam xe m—gq ueTHOe, TO MBI 
JONOMHATeIbHO Tpe_nonox*xUM, ur0 Ags = 0. Dro paBHocuABHO TpeSoBaHUto, 
uToObl rpynta H, He MOMlycKaJla HM OfHOrO MepecTaHoBouHoro ¢c co6oH Bpa- 
IeHHA. 

M13 MoHOH WHTerpupyeMocTu cucTeM o% = 0 uo =0 caenyer, TO m0- 
cxocTH Ey, WH Eng POJOHOMHbI, T. e. orHOaior mopepxHoctu Vz u Vy_q. 
[lepetiem B HOBy!o CHcTeMy KOOpfMHaT, ONpefeAemMy!0 OpToroHasbHbIM pac- 
cjloenuem V;, Ha 9TH MOBepXHOCTH, H O6o3sHauHM cuMBOosOM d mubbepeHuHpo- 
BaHwe 00 x’, a 6—no x*. Torga, Bo-nepBbix, 


of = oo (d), On OF (6), 


14184 


, BO-BTOPbIX, H3 ypaBHeHHH CTpyKTypbl (4), yunTbiBad Ape = 0: 
| 
3 Di (o! (d))* = 0, ‘ 


dD) (0* (8))? = — 2ro* (d) DO} (0* (8)), (5) 
8 (Apo® (d)) = 0. 


Jia floKasaTebcTBa mocwieqHero PaBeHCTBa HCIOJIb3OBaHbI Tak?Ke ypaB- 
eHHA d) u3 (2), H3 KOTOpbIxX culeqyeT, 4TO fs jz =O, T. @. A; OMpememsior 


MHOMEPpHble HHBapHaHTHble HallpaBJIeHHA Soc etenG Lae Ha IJIOCKOCTH Eo 


M3 (5) cpasy cueayeT, 4YTO MeTpuKa ds* B yKa3aHHOH cucTeme KOOpILMHaT 
MeeT BHI a i 


ds* = (@)? + 2 (o*)? = 97; (x") dxtdxi ry g(x") dap (x¥) dx* dx, (6) 


, CJleOBaTeJIbHO, MpocrpanctBo V,, nosynpuBogzumo (?). Cpynna G, apaserca 
elmepeMeluMBalolleHh rpymnoH (3) OTHOCHTeIbHO pa3moxKeHHA (6), HHaye MBI 
TYNMMJIH Obl B MpOTHBOpeyve Cc MpesnoIoxKeHHeM O HempHBOsMMOcTH Hy. 
TakHM oOpa30M, oKa3aHa CJleqytolllad Teopema: 
Teopema 2. IIycme Oaxo odxopodHoe pumaroso npocmpancméo Vp 
Ss? > 0) c epynnot G, u cmayuoxapHoti nodepynnoti H. Ilycme epynna H 
acnadaemcaA @ npAmoe npouseedeHue OByx nodepynn, us KOMOpolx OOHA 
EN PUBOOUMA LL, ECAU NAOCKOCMb, HA KOMOpOli OHA Oelicmeyem @e KacameAbHOM 
pocmpaucmee OaxHoti mouKu, 4emHomepHa, Ne UMeemM NepecmnaHOBO4HolLx 
cobou epawexnui. Toeda npocmparxcméo Vy noaynpueodumo, u e2o mempuKa 
jpueodumca K Budy (6), OMHOCUMeALHO KOMOPOcO epynna G, ABAKemMCcA He- 
lepemewuearoiuelt. 
_ [13 Teopembl 2 BbiTeKaeT Oomee OOulad Teopema: 


— Teopema 3. Ecau @6@ odXOpodxHom cobcméeenHHO pumaHogom npocmpan- 
mee Vn, cmayuonapran epynna H = H, x Hy Xx xX... x Hp, u @ece epynnol 
1, (t >0) o62adaiom yKasannolm @ meopeme 2 ceolicmeom, mo npocmpaxncmeo 
Jn ABAHEMCA P pasnoAyNnpueoduUmMbIM, mM. e. 6 HeKOMOpOli Cucmeme KOOpOu- 
4am 


ds? = dsé (x?) + 0, (x!) dst (x%) +... + op (x!) ds} (xP). (7) 


OmxHocumerbHo pasaoxceHusa (7) epynna G, AeAnemcaA Henepemeuusarowe. 
Sameuaune 1. Pynkuna o B (6) ONpesemaeTCA H3 YyCJOBHA 
Az,w" (d) = —1/,dIno 
[losromy, ecu H, He (MKCHpyeT OMHOMepHbIX HallpaBleHHH, TO Bce A, = 0, 
T. e. o=const, H mpocrpaHcrBo V, MpHBox,uMO B corJiacuH c Teopemon |. 
S3ameuanue 2. Tak Kak TpaH3HTHBHad rpynna G, B (6) sABAAeTCA 
HemepeMelUMBAaIOlleH Tpynnoh ABHxKeHHH, TO Mp BwKeHHAX M3 G, PyHKUMA 


4 1 
o mepexogut B Ks, a a,,dx* dx Boe Azgdx* dx*. Dro 3HayHT, YTO MOBepx- 


HocTH s = const oOpasylor B Vz, CHCTeMY HMNPMMHTHBHOCTH WIA Ppyntibl WBH- 
*KeHHH, HHLyuMpyemolt G, B Vz, a MeTPUKAa AzgAx%dx NouKHA ObITb IBKIMLO- 
BOH. 

3ameuaunue 3. TpeOosanhe, uToOn rpynma H, He uMesa NMepecTaHo- 
BOUHDIX C COOOM BpallleHHi, cyWwecTBeHHO, MOO MHaye, Kak MbI BHJeJIH, COOT- 
BETCTBYIOIMe eli NMocKocTH Ey,-g MOryT OKa3aTbCA HeFroJOHOMHBIMH, HM MouJy- 
MpHBOsMMoro paccioeHHaA mpocrpancrBa V, ye He Oyler. Hanpumep, 
mpoctpaucTBo V4 


ds? = e** (dxt” +. dx?) + e%* (dx? + x1 dx? — x? dx*)? + dx 
2 3axas 538 1185 


MONYCKaeT TpaHSHTHBHy!o Ppynny J[BH2KeHHH c oNepaTopaMH C].BHIOB 


X1=Ps, Xe=Prtx*'ps, Xs = Pi-—X"Ps, 
® Xa = —4/5 xp —*) ox Pa © Ds 4 Pa 


M ollepaTopom sBpaulenui Y = x1p,—x?p, oTHocuTembHo TouKH (0, 0, 0, 0) 
Smecb H,— TOK eCTBeHHOe mpeo6pasopaHHe B mMuocKkocTH {x*, x*}; Hy 
rpynna BpalleHHi B SBKMAOBOM mockocTu {x!, x?}. OuepygzHo, H, HenpHBa 
jluMa, HO MoJlympHBowuMoro paccioeHun V4 HeT BBHAY Toro, uTo Hy Jonny, 
CKaeT Ile€peCTaHOBOUHbIe C HeM BpallleHH — B JaHHOM CJlyyae OHA MepecTaHo 
BOUHA CaMa C COOOH. AHaJIOrHuHble MpHMepbl MO?KHO OblIO Obl MpHBeCTH Js 
moooro nf (mpH a= 5 co. (?)). 


MocxkogsckHi rocyapcTBeHHbIlt yHHBepCuTer Ilocrynusio 
um. M. B. Jlomonocosa 13 II 1958 


UWHTHPOBAHHAS JIMTEPATYPA 
1H. Wakakuwa, Téhoku Math. J., (2), 6, 121 (1954). *?T.U.KpyuKxosuy 


JIAH, 115, No 5, 862 (1957), 3 T.HW.KpyuxKxosnuu, Yen. matem. nayk, 12, 6 (78) (1957)! 
4C. Tete man, Studii si cere. mat., 4, Ne 3—4, 504 (1953). 
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Horaans Anxayemun Hayk CCCP 
1958, Tom 120, Ne 6 


MATEMATHKA 


O. A. JIAQBIDKEHCKAS u JI. I. PAAEEB 
K TEOPHH BOSMYLMEHMM HEMPEPbIBHOrO CIEKTPA 


(ITpedcmaeaeno axademuxom B. H. Cmupxoseim 17 IT 1958) 


K. O. ®puzpuxc (7,”) ucceqoBal xapakTep cnekTpa fn oneparopa L = 
= L, + eK, rme Ly—onepatop yMHOxeHHA Ha He38aBHCHMy!O MepeMeHHyio B 
ANbOePTOBOM MpocTpanctBe aOcTpakTHbIX :byHKWHH, a K — unrerpaspubili one- 
atop. IIpu BbinowHeHHM pia yCOBMH THNa riaqKOCcTH M yObiBaHua, CXOJHbIX 
} yenopuamu (R) u (KK) (CM. HMKe), HM JOcTaTOUHO MaJIOM © OH JlOKa3aul yHH- 
APHYIO SKBMBAJIeHTHOCTh OMepaTopow L u Lo, a Takxe UCCIeE_OBa MOBeeHue 
pu |¢|—> oo pemenna ypasnenua IIpenunrepa c onepatopom. L, Ocnosuyio 
acTb eFO MCCJIeAOBAHHA COCTaBJIAeT M3yYeHHe MHTerpaJbHOro ypaBHeHna 


r(h, p) =R(h, w) 4+ ime (A, w) 7 (w, w) + oP \ Arie) da 2e(h) 
Anjlekc P osHauaeT, YTO WHTerpas MOHMMaeTCA B CMbICIe TaBHOTO 3HayeHHs) 
A apa r(A,u) omepatopa R, Cc MOMOMIbIO KOTOporO cTpouTca onepatop U, 
CYLIECTBIAIONUN yHUTapHoe mpeoc6pasopanve LB Ly. Manocts ¢ monazo6u- 
acb Dpuspuxcy JA oKasaTesbcTBa paspelMMOcTH ypaBHeHusA (I). B nactos- 
leH paOoTe foKasbiBaeTCA paspelliMMocTb ypaBHeHHa (1) nmpH smmoObix e (MbI 


OjlaraeM B JlaJIbHeMleM ¢ = 1). 
1. OcHOBHBIe NOHATHA MU OOO3HAUeHHA. Ilycth A — komnueKcHoe 


UJIbOe€PpTOBO MpOCTpaHCTBO 3JIEMCHTOB X,Y,... CO CKaJIApHbIM NMpoHsBexenHem 
y “ Hopmon |x| = (xx)'. MuoxxecTBo H3MepuMbIX (PyHKWHH x (,) BeLLeCcTBeH- 
oH MepeMeHHOH i}, MeHAIOWelica B MpoMexkyTKe J, CO 3HayeHHaMH B A, QA 


OTOPbIX * V1e@) 2d} < 00, ABJIACTCA THMbOePTOBbIM MpOCcTpaHCTBOM (KOTO- 
oe MbI OyjeM OGO3HaYaTb Yepes F/), ECM BBECTH B HEM CKaJIAPHOe MpousBe- 
euue (x (A), y (A)) = \«Q)y 0) dh. Ha Bceex (yHKIMAX, JIA KOTOpbIX 


h? jx (A) |2dX< oo, ompeyenen onepatop Lyx (h)=Ax(A), KOTOpbIli aABIAeTCA 
AMOCOIIPAXKeHHBIM B FZ. Ilycrb, Jasee, k(A, uw.) pH PUKCHpPOBaHHDIX ) Mp. u3 
ABIACTCA OFPaHMYeHHbIM OMepaTopom B A; yepes |k(A,w)| Sytem OOo3HayaTb 
‘O HOpMy, a uepes k (A, ) — CONpsKeHHbI OnepaTop. B xanbHelitiem Ha ajpo 
(A,u) OyAyT HakJlaybiBaTbeA clenylouMe yYyCJIOBMA: 


J+A + le MR AH <a, OSB Y< (Ri) 

Lest) RON, B)|<e2[A— [Ps (R,) 

(1 + AIP) (AA, #) — RO, B’)) |< es fe BS (Rs) 
ROB) —R BR) ROB) ERO, BY) | caf h— 2 Fle — p's (Rs) 
R(k,v) =0, ecm » Ha rpanune J; (R;) 


_* Bee wurerpame = JasbHeliwem pacnpoctpaneHb: Ha mpomexyToxK J. 
= ae 1187 


k(\,) — BIOuIHe HempepbiBHblii oneparop B A pw moobix A wu yp HB T, ( 


ee 4 


Rk (A, ) = R(p, A). 4 


OnepatopHoe ampo r(A,) OyeM Ha3bIBaTh AM POM Kwacca (R), ecu O 
noyunusercs ycosuam (R), KpomMe orpaHMyeHHocTH |r (A, ») |. 

Jlemma 1. Ecau eoinoansiomcsa ycaoeun (Ry) u (Re), npuuem B>1/s, 
Ha KaoOol mynkyuu uz oO2zacmu onpedenenua Ly onpederen onepamop 


Kx (X) = Ve 0p) x () de, 


u ecAu ebInNOAHHemcA etye ycaoeue (K), mo onepamop L=L,+ K —cam 
conpsxcenHollt @ H. 

Ha ocHopaHHu ucceloBaHHa ypaBHeHua (1), mpoBeyeHHoro HaMH, CuJIeyy 
MeToquke Dpuzpuxca, Mbl MOXKeM OKasaTb CJleyoulee YTBeEpKLeHHe: | 

Teopema 1. JTycmo eeinoansiomca ycaosua (R), (T) u (K), npuse 
B>1/.. Toeda onepamop L umeem nenpepolenolti cnexmp na ompeske I 
ele pase 4MO KOLELHOE 4UCAO COOCMNB6eHHOIX SHALeHU KONe4HOU Kpamuocmi 
KOMoOpoele mMoeym HaxOOUMeCA KaK éeHympu, mak u BeHe ompeska I. Yacr 
onepamopa L, Oeticmeyimwaa 6 UXeapUaHMHOM nodOnpocmpancmee, coomeer 
cmeyrouem HenpepeleHomy cneKmpy, YXumapHO aKeueanenmHa onepamopy L 
m. e. cywecmeyem onepamop U, o6aadarniwut credyrwuumu ceolicmeami 


LU Vie OU Ute: (L 
| 


3decb P —opmozonaronolti npoexmop Ha coOcméeenHoe nodOnpocmpancmeo O*% 
pamopa L, coomeemcmeyrouwee OuckKpemnomy cnekmpy. | 
B uacmnocmu, ceoticmeamu (U) o6aadatom onepamopol 


U) = lim ev! elk 
, 
t+-+00 


npuiem amu npederot cywecmeyiom 6 cuAcHOM Cmolcae. Onepamopa U‘* ce: 
3anbl Opye C Opyeom no dopmyze 


Um pee Us, 


npusem S — yHumapuHelll onepamop, kommymupyrowuti c Ly. 

OrmeTuM, 4TO ONepaTop S uMeeT BarxKHOe 3HAYeHHE B KBAHTOBOH MeXaHuKe - 
3TO TaK Ha3bIBaeMbIM OMepaTop paccesHuA MM S-MaTpuia. 

2. Hametum Tefepb OCHOBHbIe 9TaMbl Hallero UCcIeqOBaHuA ypaBHenua (I 
Y0OHO paccMaTpHBaTb ero B MpocTpancTBe *yHKWu wu (A) CO 3HaYeHHAMH B £ 
KOTOpble YOBeTBOpAIOT ycIoBuIO Tembyqepa c KaKHM-HHOyfb MOKasaTeviem « 
O<a< 1. Muoxectso dyHKUMH, WIA KOTOpbIX 


| u (A) — u (A’) | 


ile ll, = d 
We lla = sup | u (X)| + sup Sar 


SUD Aa Se 


ABJIACTCA MOMHBIM OaHaXOBbIM MPOCTPaHCTBOM, eCJIH B3ATb || u||, B KauecrE 
HopMpl. Byfem ero oOo3HauaTb yepe3 B,. Paccmorpum B B, onepatop 


T ott (d) = ink (A, ©) u (0) + pleQan) de, ( 


Jlemma 2. [ycmb éoinoansiomca ycaosua (R). Toeda onepamop T.. onp 
denen Ha obo dynkyuu us B, u oepanuwen @ nopme Bg. Kpome moe 


I| Tote Ip < Co || Ulla 
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Jouwem Co—>0 npu || 00, ecau J Gesepanuuen, u 
I|(To— To) ullp<clo—e’P||u|la, 8 = min (y, a). 


JlemmMa 3. ITycmb 6einoaHsatomca ycaoeua remmMol 2 ¢ B>>a wu ycnoeue 
[). Toeda onepamop T.. enoane nenpepoieen 6 By. 
PaccMoTpyM Tellepb CTPyKTypy COOcTBeHHDIX (pyHKI{HOHaJIOB onepatopa 7’. 
* 
yet Tol = 1.. STO osnayaer, uTo AA mMo6oH wu B, Mbl uMee: 


(lay t) = (to, ink (h, 0) w (a) + PLE DAO go) 
Ecam BbilouHsioTes yculopust (Ry) u (Ry), TO MpH cbHKcHpoBaHHOM fp M Mpo- 
I3BOJIbHOM X€ A (A, ») x — >2nemenT u3 Be u, Tem Gonee, u3 B,. Ho Torna 
WiMeeT CMbIC BbIparKeHve (J, k(A, ») x), H OHO onpefenaer sMHelinbilt cbyHKio- 
lan B A. Ilo Teopeme Pucca 


(los R(A, ©) X) = Ge (u) x. (2) 


IJTHM PaBeHCTBOM OMpeesetcn (yHKUMA (1) co 3HayeHHAMH us A. Ecam 
3bINOJIHAIOTCH yc/IOBHA (Ry) u (Rs), TO Qo € By H 


(Lis, U) = inp, (@) u(o) + P So ds. (3) 


Ecm 3yecb B KayecTBe w(A) B3aTb R(A, 4) xX, TO Nocme HeCIOKHbIX Mmpeobpa- 
3OBaHHH MbI MOJYYHM JIA Oo (u) ypaBHeHHe 


——., R (3, 4) Pu (9) rea 


Po (+) = — itk (@, L) Qo (w) + P arse 
Ecam BbIMOsIHAeTCA K TOMY 2Ke ycloBHe (K), TO ypaBHeHHe JIA Qo (4) MOXKHO 
MepenucaTb CJieyIOuluM O6pa3som: 


Poa (p) =F 0:5 (7) — 2nik (u, ©) Ge (2). 
Orciojia HeTpyHO BHJeTb, UTO 9, (w) = 0. JelicTBuTebHO: 
(Le, Po) = (lo ToPa) — Qi (lo, R (p, ©) Po (@)) = (lo, Po) — QTL | Pa (@) [?. 


Mobi nosry4HM Culex yIOulHh pesyuJbTar: 

Jlemma 4. J/ycmbe 6einoanawmca ycaoeun (R), (T) u (K). Toeda co6cm- 
BeHHbLe PYNKYUOHAALL Onepamopa T, omBeuaroLyUe COOCMBeENHOMY sHAaLeHUIO 1, 
cmpoamca no dopmyze (3) c nomoworo dynkyuu %(u)EB,, onpedeanemod 
paseHcméom (2), NPUu4eM Yq (w) = 0. 

Ha ocnopaHHu siemM 2—4 joKa3piBaeTca culemyrolulad Teopema: 

Teopema 2. [pu eoinoanenuu ycaoeuti (R), (T) u (K) ypasxenue (I) 
eceeOa paspeuumo, npu4em pewenue r(h,p) Npunadnescum Kaaccy (R) u 16- 
AAEMCA BNOAHE Henpepolenoim Onepamopom 6 A. 

3. B KauecTBe mpumepa paccmotpum puddepenttvaibHpit onepatop Mu = 
— — Au-+q(x)u Bo BceM TpexMepHom IIpoctpanctBe E3. OTor omepaTop yHu- 
TapHO 9KBMBAaJIeHTeH OMepaTopy Tuna L OOmel TeOpHu, MpHueM IIpoMexyTOK 
[ = (0,00), a mpoctpanctBo A—mpoctTpaHcTBO KBafpaTHuHO MHTerpupyeMblx 
pynkunii Ha efnHMuHOl cchepe. Onepatop k(A,p) mpH CUKCMpOBaHHbIX A MH UL 
ABJIACTCA MHTeEFpaJIbHbIM OlepaTOpOM Ha eMHMYHOM ciepe Cc ApOM 


4 ar : = = Ey 5 
R(A, ps &, B) =i ss you \ gq (x) ef Wha Vues) dx, 


Es 
ecb « HW B — E]MHMYHbIC BEKTOPHI. 
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IIpu BbInomHeHMM pAya yculopMit THMa riatKocTH M yOolBaHua (yHKuMH q\ 
min R(A, ») BbIMOmAMOTCH ycloBua (R) u (T) 4, ecu g(x) BelecTBeHHO, 
BbImoMAeTcA ycsosue (K), Tak 4TO uMeloT MecTO yTBep2KjeHua Teopem | xu) 
B uacrHocTu, AA pellenua ypapHenua Upenunrepa 


co 


iS a(R, a5) = 2 (da 1) +) dul dB e (X, ws ee B)z (ts Bs f) 
0 


cyulecTByloT mpemenpr lim e?'z(h, a; tf) =z, (A, a) B CpemHeM mo A MG, eC. 
t++0 

z(A, «;0) opToroHasIbHO COOcCTBeHHbIM (PYHKIMMAM JMCKpeTHOrO cieKTpa onep: 

topa L, mpnuem z,(A,a)=S(A)z_(A,a«). [pa cbaxcupopanHom A S(A)- 

YHUTAapHbI omepaTop Ha efMHHUHOH ciepe. Oro Tak Ha3biBaeMbId oMmepaTe 

paccesHua onepatopa M. 


JlenuurpagcKoe orTeleHue Tlocrynuso 
Marematuueckoro uuctutyta uM. B. A. CreksoBa 10 II 1958 
Axajemunu Hayk CCCP 
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Aoxnxaye Akagemun nwayrx CCCP 
1958. Tom 120, Ne 6 


MATEMATHKA 


H. MEHMAH 


TIPHHUMT MOHOTOHHOCTH APFYMEHTA 
MW AM®PEPEHUMPOBAHHE HEPABEHCTB 


(ITpedcmaeaexo axademuxom C. JI. Co6oaeeoim 12 [I 1958) 


1. B pa6ore (*) OplI0 NOKa3aHO, YTO COOTHOLMeHHe Ma»KOpaHTHOCTH cOxXpaHa- 
eTCA MIpH AudpepenwMpoBaHHH, T. e. H3 HepaBeHcTsa |f (x)|<|(x)|B oKpect- 
PHOCTH BeIeCTBEHHOH TOUKH x CJlelyeT HepaBeHcTBO |f[’ (x); <j)’ (x)|, ecum 
jmp m1060M 9 arg [w(x) —- e’?/ (x)] B HeKOTOpoH OKpecTHOCTH TOUKH x MeHseT- 
fcaA B OWHY HM Ty Ke CTOpoHy. STO ycuOBHe MbI Ha3BayIW yCOBHeM MOHO- 
ITOHHOCTH apryMeHTa. TeM caMbIM BBIBO HepaBeHCTB, aHaJIOrHuHDIx 
HepaBencTBy C. H. Bepuuirefina, cBoquTcA K MpoBepKe BbINOTHeHHA ycOBHA 
}MOHOTOHHOCTH apryMeHTa. B padore (') G6bina aHa cxXeMa MpoBepKH 9TOrO 
}ycloBua. Ira cxema TpeOyerT cJlefyroulero: B OOsmactH ©, Ha rpaHHe KoOTO- 
pOH MbI XOTHM BbIBeCTH HepaBeHCTBO JIA MpOH3BONHbIX, JOJKeH eHCTBOBaTb 
‘TIpHHWHN MakcuHMyMa JIuHjesmeda; MaxkopaHTta w(Z) OJDKHa YyOBJeTBOPATb 
ycnosuto |@(z):(z)|<1, a (byuHkunua f(z)—ycesoBpHiIo mMom_ynHeHua 
{F(z):@(Z|<l a |f(zZ):@(z)|<1, z€@. Mog F(z) monumaetca cbynkuua, 
TIpHHuMaroulad Ha rpanutte oOmacTu G 3Havenua, comps»KeHHbIe 3HaueHusaM F (2). 
_ YcJIOBHe MOHOTOHHOCTH apryMeHTa H OCHOBaHHaA Ha 3TOM YCJIOBHH CXeMa 
MO3BOJMIM OTOPBaTbCA OT KJlacca WesIbIX (YHKUMH YKCNOHeEHWMabHOrO THMA, 
KOTOPSIM jlo pasorst (1) orpaHH4HBaIMCcb BCe OOOOMLeHUA HepaBenctsa C. H. Bepu- 
UlTeiHa, H MepeHecTH 93TO HepaBeHCTBO Ha BecbMa OOHe KJlaccbl (yHKUHi 
(*+). Bo Bcex mepeyvcueHHbIX paOoTax paCCMaTpPHBaJIMCb JIMIUb OJHOSHAUHbIe 
(byHKUHH, XOTA cxeMa 3TOrO He Tpe6yer. B HacTosueH paOoTe MbI pealH3yem 
CxeMy JIA MHOrO3HauHblx PYHKILHH. 

2. B kayectBe o6actH © Bo3bMeM JIA MpOCTOTbI H3J1I0x%KCHHA OTKPbITYIO 
MJIOCKOCTh 2-450 C pa3pe3aMH BOJIb CHCTeMbI B 3aMKHYTbIX HHTePBaJIOB Be- 
IecTBeHHOM ocH. Cuctema 8 cocTOHT H3 KOHeYHOrO HJIM C4eTHOrO YMCA 3aMK- 
HYTbIX HHTepBasOB, He MMeIOWIHxX OOWMxX ToueK. TlomyOecKoHeyHble HHTepBaJIbl 
—ocxr<cc, WH Co<xX< +00 MU OGeckOHeUHbIM MHTepBall (— oo, + oo) 
MOryT BXOJHTb B cucTemy ~. PeryJApHbIMH TOUKAMH  PpaHHitbl 
8 GyeM Ha3bIBaTb BHYTPeHHHe TOUKH OOOHX OeperoB pa3spesos. Yepes © 060- 
SHawMM YHHBepCasbHy!0 HakpbiBaloulyio obvlacTH ©, yepes $ — rpanuity &, 
jexkaulyio Haq 6; perymAAPHBIMH TOUKAMH B OyfeM Ha3bIBaTb TOUKH, 
slerkalllve Hay, peryApHbIMH TOUKaMH B. 

Mo>xKHO MoKa3aTb, 4TOo B OOacTH @ cnpaBeanuB mpunuun JIMngzeneda B 
culelyrollel (PopMyIMpoBKe: MycTb 9 (Z) — orpaHMyeHHad MHOro3HauHid aHaJi- 
quueckaa B © (byHKIMa, HempepsiBHad BIIOTh Wo 8; Tora sup|¢(z)|, zE6, 
He MpepocxomuT sup|¢(x)|, x €B. 7 

Pyukuuto f(z), OMHOsHayHyIo U aHasmuTHuecKyio B G(G), OyqemM HasbIBaTb 
qmonycTuMmon, ecm B G (S) cyulectByeT OfHOsHayHad M aHaJIMTHdecKad 
(bynkuna f (Z), MpHHuMaroujad Ha rpanuite B (8) 3HayeHHA, CONPAKeHHbIe 3Ha- 
uenuam f(z). M3 mpwumuna cumMerpuu cileqyeT, 4TO AomycTHMyio (yHKuHI0 
MOXKHO MipeycTaBuTb B Bune f(z) =g(z) + ih(z), rae g (2) H h(z) BelllecTBeH- 
HbI Ha rpanuye B (8), OMHOSHAYHEI HM aHaJIMTHUHEI B G (©) smaotTb fo pery- 


ASAPHbIX TOYeK rpaHnupl ~ (8) HW HelMpepbIBHbI BMIOTh JO TpaHnHitbl B (B). 
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| 


Onpeyenenue. Kaacc HB B © (uu ©) cocrouT u3 JOMycTHMbIX B | 
(8) (pyHKUHH @ (z) = u(z)—iv(z), He HMerOWIMXx OOILHX HyleH c yHKIHE 
(Zz) =u(z) + iv(z) uw ygoBmeTrBopsiomux B & (coots. @) HepaBeHCTBY 


|@(z):@(z) |<. ( 


Ecmm ©(z)€ HB B @, to cbyuKuna C(z) = @(z):(z) MHoromMcTHO OTOOps 
xaeT G B Ge aa 8 oTOOpaxkaeTCA B OKpy2KHOCcTb |¢| = 1. Tlostomy arg @ (; 
Blob B cTporo yObiBaer, H ecu ¢ — llapaMeTp, MOHOTOHHO Bospacraromnit TI 
oOxofle KaKOH-HHOyb KOMMOHEHTHI 6, MB peryJApHbIx TouKax z= dz/dt -( 
TO B peryJAPHbIX TOUKAX vu —uv <0. 

V3 (1) cnenyet, uro Bce HyM u(Z) uM U(zZ) MpHHapsexKaT B (8), a U3 MC 
HOTOHHOCTH argo (z) cueqyeT, YTO HyH u(z) MepeMexaloTCA C HYJIAMH Uv (Z) 
B peryaspupix touxax 8 (6) w(z) u u(z) MoryT HMeTb TOMbKO MIpocTble HYJIr 
a B OCOOBIX TOUKaX TOJIbKO HyM MopspKa 1/,. Tak Kak (a—ib)@(z)€H 
TO CKa3aHHOe OTHOCHTCA H K JIMHeMHbIM KOMOMHAalLMAM au (z) — bu (z) u bu (z) 

av 
+ iene (pyHkunA f(z). Ha3bipaeTcaA MOYHHEHHOU onyCTHMG 
byukuun w(z), ecm BG | f(z): @(z) lead H [ftz)erk2) |< Weis npunnant 
makcumyma JIunjenecda cenyer: 

Teopema 1. J7ycmo Oonycmumaan dynkuyuuan f(z) noduunexa pynxyus 
(Zz) u @(z)€ MB. Toeda npu awbom t, no Mod YAtO menowe 1, PynKuyi. 
@; (2) = © (z) — éf (z) npunxadaencum xaaccy HB 6 ®& u arg oy (2) MOHOMOHH 
yOoisaem 6dore epanuyol B. 

CaencetTsBue. B perymapHbix TouKaxX IrpaHHILbl @ yaa (yHKUAH ee 
[ (2) BbINOMHAIOTCA YCJIOBHA MOHOTOHHOCTH apryMeHTa, MOSTOMY B 3THX TOUKA: 
BbIMOJIHAIOTCA BC€ HepaBeHCTBa riaBbl I padotpi (*). B uacTHocTH, WIA JOOBE 
yu 6, Im(y:8)<0, 


yP’ (x) ++ ef (x) |<] yoo" (x) + 80 (x) |. (2 
Ecam x; H X%2— QOCTATOUHO OyIM3KHe TOUKH TpaHHIbl, TO 
| f (x2) — fF (%1) |<] © (x2) — © (%)|- (3 


Teopema 2. ITycmo dyxkyua f (2) noduunena dynkyuu w(z), o(z)€ HI 
u 6 KaKou-HUbYyOb pecyAApHOuU mouke epanuyor O 6 (3) umeem mecmo sHai 
pasencmea (vy ==0). Toeda 


[ (2) = cy (Z) + C2@(z), [er] + ]es{= 1. (4 


CnpapeqmBo H OOpaTHoe yTBep»xKeHHe (C OMHHM MPOCcTbIM HCKO“eHHeM) 

Jloxa3aTeJIbCTBO onupaeTcst Ha TO, YTO *byHKUMA © (Zz) — ef (z) He MoxKe 
MMeTb KpaTHbIX HyJieH, Teopemy 1.2 u3 (?) M CJlefyIOllyio JeMMy, ABJIAIOLLYIO 
CAH HeKOTOPbiIM OOOOMEHHeEM H3BeECTHOH TeOpPeMb! Hpepcena. 


Jlemma. Iycme w(z)—ananumuueckaa @ & dynkyua, Henpe polenas 


enaoms 0o 8. Ilycme IM —sameikanue mnooscecmea snauenutl w(z) na Bi 
U — kakas-nu6ydo KomnoHeNma mHooKecmM6a, CONOAKUMeALHOEO 6 OMKpeLMOI 


naocckocmu w=-co KM. Ecau mouka w, = w(z), 2 €@G, nescum ¢U u Wy)— 
m06an mouka us U, mo w(z) npuxumaem 6 6 SHQYEHUA, CKOAb YeOOHO BAU 
KUe KW, Ecau w(z) xe npuxumaem 6 & SHAXERUA Wy, MO Wy AeAAEMC. 
acumnmomuuecKkum sHaueHuem dynkuyuuu w(z) e &. 

3. Ilyctb @(z)€ HB u f(z ) — RonycTumas (bynkiua. Bepxuas rpab OTHO 
meni | f(z): @(z)| u | f(z): @(z)| B @ waspiwaetcn OTHOCH TE MbHBIM yk 
JOHeEHHeM dynKuny f (Z) oT Hes )sa 
1192 


M3 Teopempr 2 pBpirekaer: 
Teopema 3. Haumenowee omnocumeaonoe ykaonenue Oonycmumoti 6 & 
dynkyuu f(z), HOpMUposaHHot. ycnosuem yf" (é) + df (é)=1 (y= 0), edet— 
peeyrapHan mouka B om dynkyuu w (2), @ (2) € HB, pasno L = | yw" (#) + 80 (2) | 
u Oocmueaemca snbott dynkyueti euda 
f(z) = ¢ (yoo’ (€) + Be (€)) eo (z)-+ (1 — c) (Fo (&) + 80 (8) 25 (2), O<e<I, (5) 
|u MONbKO SnuUMU MyHK\yUAMU. 

II pumeuanne. Ipu yo6asounom tpeOopanuu BellecTRennocTH f(z) Ha B 
CYUleCTBYeT JIMIUb OHA 9KCTpeMasIbHaA (byHKUNA 

2f (2) = (yo! (2) + be (5) @ (z) + (Yo' (8) + 86 (@)) 10 (2). (6) 

YimeeT Mecto um Teopema, aHasioruunaa Teopeme II.18 u3 (2). 

4. Ilyctb {an} u {bn} — Be MocneqoBaTeMbHOCTH C eMHCTBEHHOH BO3MOx- 


HOH MpeMeJbHOH TOUKOH z= co M BCe KOHIbI HHTepBaOB B MpuHaqexaT no- 
clenopatebHOCcTH {bn}. Tlocrpoum dbynkunu 


Py — ea TT (1 =) ean (:,) v (2) = — iene) |] (1 e a (7) (7): 


n 


re g(z) u A(z) —BellecTBeHHbIe lembie dbyHKuun; P (2) ui Q(-)— ml0Ka- 
n n 


saTeM Betiepuirpacca; 5, =1/,, ecmm TouKa b, ABJIAeCTCA KOHILOM HMHTepBavla 
£8, 4 6, =1 B mpoTHBHOM cuyuae. 
Teopema 4. Heo6xodumvle u Oocmamounole YCaoeua npuHadnrencnocmu 
— @yAKYyUU oO ~» (Z) = u(z)—ivu(z), ede A U p— GeWecmeeHHole KONCMaHMel, 
Kaaccy HB @ o6zacmu © caedywuue: 1) ece nyau a u b dynxyut u(z) u 
U(z) npunadszescam B; 2) na Kaxcdom ompesKe B HyAU yNKYyUU v(z) Cmpo- 
20 nepemexcaromca C HYAAMU GyHKYUU u(Z); 3) CxOoOAMULICA @ CuAYy npedot- 
Oywux YCcaoeuti pad 

h(2)— g(2) + S\(8n0 Gee | (8): 
ceodumcsa K éeelmecmeenHott KoNCmanme; 4) xomA Oot 6 OONOLL mouKe EER. 
Au. ((vu — uv) < 0. 

SaMeTuM, YTO 1 (Z) = Oy,p (2). 

IIpumep 1. 8 coctout u3 otpe3ka [—1, +1]. B KauectTBe ©, (2) MOXxKHO- 
B3ATb ©, ,(Z) = cosnarccosz + isinnarccosz = (z+ iV 1—2)". 

IIpumep 2. B coctonT u3 uHTeppalopn —coox< x<—lul<xcto. 
B KayectBe @,,(Z) MOKHO B3ATb ©, (z) =cosVz2—1—isinV2—1 = 
— e-iV2—1. (cM. (°)) 

5. Wutepecnad KOHCTpyKUMA MOcTpoeHHA MarKOpaHTH! Jana B padore ILede- 
pa (°). K coxkasleHHto, aBTopy 2TOM paOoTbI, OYeCBHAHO, He ObIsIH H3BeCTHbI paoo- 
TH (279), uw MOSTOMY JIA BbIBOJa HepaBeHCTB JIA MPOW3BOAHbIX OH BMECTO: 
BbIMOJIHAIOULeErOCcA B 3TOM CJIyYae YCJIOBHA MOHOTOHHOCTH apryMeHTa MOJIb3yerT- 
ca unTerpanom Kou. I[pu 9ToM HepaBencTBo ocsaOIAeTCA WM BbIBOMMTCH JIMLUb 
wit wenbix dynkunh. H. VU. Axuesep u B. HA. Jlepun B pa6ore (°) ocBo6o- 
Rusch OT OfHOrO orpanuuenua Ieddbepa Ha rpanuny o6macTtu © wn mpumMeHwiM 
Hallly CX€MY Ma2KOpallHH, OCHOBaHHy!0 Ha IPMHIMMe MOHOTOHHOCTH apryMeHTa.. 


TensoTexHuyeckaa sa6opaTopHus Toerynuuto 
Akajemun Hayk CCCP 31 I 1958 
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Jloxxann Akayemun nayr CCCP 
1958. Tom 120, Ne 6 


E. A. MEJIAME] 


OB YCTOKYUMBOCTH PEWWEHHH HEKOTOPbIX AH&SEPEHIMAJIbHbI 
KPAEBbIX 3AJAYU C YACTHbIMH MPOH3BOJHbIMH B BAHAXOBO 
NPOCTPAHCTBE 


(ITpedcmaeaexo axademuxom H. I. [empoecxum 19 II 1958) 


M. I. Kpefin (4) srepppie paccMoTpea Bompoc 06 orpaHHueHHOcTH pellieHHit 
jucpepenttvaybHbIX ypaBHeHHi B OaHaxoBomM mpoctpancTBe. M. A. PytTmaH B 
pa6ote (7) mpeqioxKHs MeTOX, NOSBOJIAIOWMMH H3yYHTb BOIIpOc OO yCTOMYHBOCT 
peuleHuli HeEKOTOPIX OMepaTOpHbIX ypaBHeHHH, HW MpHMeHH ero B padoTax (* *)) 
K Ka¥eCTBCHHOMY HCCJIeAOBaHHIO PeLIeCHHH HEKOTOPbIX JIMHeHMHbIX WHdppepenUMaJb-- 
HbIX ypPaBHeHH C YaCTHbIMH MIpOH3BOHbIMH. Bce oHH MpvHadiexKaT K ypaBHe-: 
HHAM BHLa 

pie Part Pay gutet-+9n 


u 
on >; AMG) | 


1 2 B 1 a] 
atrat?:... ah” arnare ... at7” 


re pr > Li, D3 Teas. qi. IlpumMeHenHem K OOeHM uacTAM TaKOrO ypaBHe- 
t=1 

HUA npousnenensa BOJIbTeppOBbIX OlepaTOpOB MHTerpHPOBaHHA OHO CBOHTCH 
K YPaBHeHHIO C HeMpepdIBHbIMH OfepaTopaMH, PaCCMOTpeHHOMy B (?). 

Mb paccMOTpeJIM HECKOJIbKO KpaeBbIX 3a,au, He MpwHasexKalluxX K ykKa- 
3aHHOMY THITy. 

PaccMoTpHM B lovlymocKocTH Q: —o <x<ow, t>0 sudbhbepenunamb- 
Hble KpaeBble 3aauH: 


de A 
u(x, 0) = (x); a 
tea a AU thu =f (x, 8), 
u(x,0)=e(x) (a£0); 4 
Blot gt A AGA Nee): 
u(x, 0) = 9 (4), (3) 


ws (x, 0) = p(x), 


Tye u(x, t) — uckomaa dyuKuna; f (x,t), (x), } (x) — anHpie (pyHKUMKM co 
3HaYeCHHAMH B KOMIJICEKCHOM OaHaXOBOM MpocTpancTBe E, onpejesenupre ui He- 
MIpepbIBHble B MOsyMNocKocTH Q; « HM @— felicTBUTeTbHbIe uncMa (« > 0); 
A (x,t) —HempepbIBHad OMepaTop-pyHKUMA CO 3HaYeHHAMU B HOPMHPOBaHHOM 
KovIblle R Bcex JMHeHHbIX HeMpepbIBHEIX OMepaTopos, jelicTByroulMx B E. 
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OtHocuTesbHO onepatop-pyHKkuun A (x, t) Mb Oy nem mpelwaratb cylemLyrouree: 

1°. Cemeiicrso {A (x, t)} KommaKTHo. 

2°. Onepatop-yukuua A(x,¢) uMeeT «Masly1o Bapnauio Ha t-6ecKoneuno- 
CTH»: AIH MocTaTOuHOrO MaJioro uvicia ¢ >Q cyulectByer takoe 7 >0, uTo 
Mp MOObIxX x, H X%_ Ws ycnoBHH t;>T, t,>T, |t,—t, |<< 1 caenyer 
| A (a, 1) — A (0 fa) <e. 

Hasopem onepatop A.€R o-1peleabHEIM AAA onepaTop-dyuk- 
nun A(x,t), ecm cymecrByer Takad mMocseqoBaTenbHOCTh TOUeK (Xn, tn)EQ, 
Cs, ——> ow, YTO lim A Cn tn) = AS. 


noo 

Kpaespie sagqaun (1), (2) HagoBem yCTOHUNBBIMH, ecm s06bIM paBHO- 
MepHO OrpaHyeHHbIM B Q (byHkuuam [| (x,t) HW (x) cooTBeTcTByeT pelieHne, 
PaBHOMepHo orpaHHyeHHoe B Q. 

Kpaepyto saqauy (3) HasoBeM ycTOHunBOK, ecm sm06bIM paBHoMepHO 
orpaHueHHbiIM B Q (byHkuMsaM f (x,t), (x), ’(x) H p(x) coorBercTByer 
pelleHve, paBHOMepHO orpaHHyeHHoe B Q 

Teopema |. aa moeo umo6et Kpaesvie 3adauu (1) u (2) Golau ycmoii- 
4U6bl, HEOOXOOUMO U Oocmamo4uHoO, uMOObL CneKMpbl BCEX ;-NpeOeALHOLX ONne- 
pamopos Oax onepamop-d~ynKkyuu A(x,t) Haxoduaucd BHympu <aesoti noay- 
naockocmu. 

Teopema 2. Jaa moeo umo6ol Kpaesaan 3adaua (3) 6elaa ycmotiuuea, 
HeoOxoJumO u OocmamouHo, “Mobo CneKMmpol BCeEX Oo -NpedeAbHOLX ONepamopoe 
OaA onepamop-dyikyuu A(x, t) Haxoduaucod BHympu OOAaCMU, O2paHu4eHHoli 
napaobonou 7 = — 406. 

K kpaepoH 3afayue (3) MpMBO,HT ypaBHeHHe 93/IeKTpHyeCKHX KOJeOaHHit 
B O€CKOHe4HOM IIPOBOJHHKe. 

Ormetum, 4ro 43 Teopempb! | AIa KpaeBok 3aqaun (1) npu a=O0 nosmyuyaetca 
H3BecTHSI pesymptatr M. IT. Kpettua (cm. (1), Teopema 3), yTOUuHeHHbIii 
M. A. Pyrmanom B (4). B KoHeYHOMepHOM CJlyyae 3TO yTOUHeHHe OblIO Ce- 


JaHo H. H. Jiaujeuxo (°). 


Oneccku meqaroruyuecKHH WHCTHTYT Tloctynuso 
um. K. JJ. YurmucKkoro 27 I 1958 
IMTUPOBAHHASA JIMNTEPATYPA 
1M.T. Kpeiiu, Yen. marem. nayk, 3, 25, 166 (1948). ® M.A. Pytman, JAH, 
101, NW 2(1955). ? M.A.Pytmaun, JAH, 101, N6(1955). *M.A.Pytman, JAH,108, 
PytMau, Yen. matem. Hayk, 12, 8.1(1957). °® H. A. Jl ame n- 


Ne 5 (1955). © M. s 


Ko, JIAH, 96, Ne 2 (1954). 
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Jlokrnagn Akangemuu nayk CCCP 
1958. Tom 120, N: 6 


MAT EMATHK 


3. FT. PEAMEPC 


TEOPEMbI O CPEJHEM 3HAYUEHHH HW YMHO)KEHHU 
CYMMUPYEMBIX PAOB 


(ITpedcmaeaeno axademuxom A. H. Koamoeopoeom 13 II 1958) 


1, OGo3HauHM MHOXKECTBO CXOMALNXCA MOCNeMOBAaTeMbHOCTeH* x = {x,} uepe 

C u aOCOMIOTHO CXOJAMLUXCA i se ee oo) — uepe3 a. 
Tlycrh nan pan yan ux = {x} = | >» ax} . Most ckaxkeM, 4YTO PAL >) an 
h=0 
A-cyMMupyem (|A|-cyMMupyeM) TDPeyrouJbHbIM MeTOZOM) 
A= (Qn) K cymme A(x), ecmm {An(x)} €¢ ({An(x)}€a), rae An(x) =| 


n 
= = AnyXy, M ecm lim A,(x) = A(x). MuorxectBo Bcex A-cyMMHpyeMbIx 
n->oo 


v=0 
(| A| -cymMmupyembix) psyoB oOo3Hauum uepe3 c A (aA). Mbl ckaKeM, 4TO 
Meron A perydJAPeH, eCH OH CYMMHpyeT Bce CXOMAMLHeECH PALbI C COXpa- 
HeHH€M CYMM, H 4TO MeTO, A ac-peryasapeH (aOcomtmTHO peryasn- 
peu), eculH OH CymMupyet (| Al-cyMMuUpyeT) Bce aOcomIOTHO CxOjAulMecs © 
pAbl C COXpaHeHHeM cyMM. | 

OnpenemuM Wit Metona A cyieqyioulMe oueHKH (rye x = {x,} — mo6ax 
MocJIeqOBaTeIbHocTbh K = const u k’ — HeKkoTOpoe Wesoe yc): 


R 
D) aavty | <K | Aw (2) | (OS 8 <<); (1) 
v=0 
© . BB 
Dd, An Sd amty] <<K | Aw (x) | (O<k' <A), (2) 
n=k+1 v=0 
» | AnvXy | Kk» | AVA, (x) |. (3) 
v=0 v=0 


Ouenku (1) 4 (3) BBeyeHbr Breppbie TOpKatom u_ Tlettepumxoddo (2,2). 
OHM MpHMeHHIM HX JWIA wsyYeHHA MpoOvIeMbl MHOXKUTeTeH CyMMupyeMocTH ¥ 
BKJHOUCHHA MeTOLOB CyMMHpoBaHHA. B HacTOAIeH sameTKe Mbl dopMymupyem 
HeOOXOJMMble H MOCTATOUHbIe ~yCJIOBHA, MOJIYYeHHbIeE MPH MOMOLLH OMeHOK 
(1)—(8), aa cymMMupyemocTH Npov3BeqeHHA psyoB**, 


Oe Cuy IPC eJIbI H3MCHCHHA HHACKCOB He YKa3aHbl, TO HHCKCHI MIIPHHHMalwoT BCe LeNO— 


foe) —_— 
yHCJIeHHblIe 3HayeHHA 0,1, ... Hmxe Beane ) o3HauaeT Y, A,%_ = Cas (a; = 0) mw 
v=0 
A bp = hy, — Oty 
** Ha BO3MOX%KHOCTh MpHMeHeHHA STHX OWCHOK MPH usyyeHHu CYMMHPyeMOCTH NpousBeje-- 
HHA PAOB yKa3aI MHe npod. Kaurpo. 
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HfocraTounbie ycoBiaA WIA BbIMomHeHHA (1) nanbt B (1), Ec A yyosue- 
R 


foe) 
— a / a 
Tsopser ouenke (1)u SY S) (A,AW—*|<M ( nr 0, ait = 0 uM= 
n=k+1 v=0 ‘2 Ryko 
o— const ), To A yyopmeTBopseT onenKe (2); ecmm Ay | dny | = | AnQny|, TOA 


yAopneTBopsxeT olleHKe (3). Msi cKaxeM, uro A ynosmeTBopseT* TC3 1 (coor- 
BeTcTBeHHO TC3 2, TC3 3), ecm A yyoBmerBopser ouenKe (1) (coorBet- 
} €TBeEHHO (2), (3)). 

5 2. Ilyctb metogpt A = (ny) H B= (bjy) HOpMaubHbI (T. €. TPeYTOJIbHBI H 


Qnn 9, Onn 0), MeToa C = (Cry) TpeyromeH U day = >) Onk-+v8nn—n. Pac- 
h-=0 

CMOTPHM CJleyIoOlle YCJIOBHA (B KOTOPbIX BCe WIeHbI, re 3HaMeHaTesIb paBeH 

HYMO, HCKJNOYAIOTCA; Apr 0, Onp = 0): 


n n—k k 
» > >» | AvAyDar py | <M, (4) 
k=0 u=0 v=0 
AN a b 
— ven,uty “n,n—ktv nutk , 
ns Dink wy di Gn uty ary ne ; 
hee A ven, v+k 4 
2 t AnpOn_h,y Sere en 
Aven y & 
watt | Mg 0 
n—k b i 
Ae < Ma; (7) 
ee n—k,v 
co n—k b : 
aa (8) 
Vahey n—k,v 
Dan 
<M, (k<n); (9) 
OLR 
= A ban 
3 |&. |<, (10) 
= n—k,n— 
MeTO], peryJApeH U yoBmeTBopaet TCS 1; (11) 
MeTO], aC-peryiapeH HM yZoBseTBopsxet TCS 1; (12) 
MeTOA aOCOJIOTHO perysIApeH HU yoBseTBOopsAeT TCS 2; (13) 


MeTO, aOCOJIOTHO peryuJApeH MH yfoBeTBopxeT TC3 2 un 3** (14) 


3. IlycTb abl pxAybI Sue u S) On CocTaBuM W3 3THX PAROB pA-mpou3- 
Rk 
pBeyleHve mo mpaBusty Kom, T. e. pay >) Or re Wy = >) Up—ytly. MoxkHo jl0- 
v=0 
KasaTb cleqyrollMe Teopempt 1—4 (rye metogbt A u B HopMambubl, C rTpe- 
yrouleH). 


* TC3 —Teopema O cpeyHeM 3HaueHHH. 
** Ycnosua (11), (12), (18) umm (14) MbI Oyqem HaslaraTb B jaJIbHeHWIeM Ha MeTOLDbI 
Au B. 
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Teo'pema 1. JIycm’ Au B ydoesemeopsiom ycaoeuio (11) 
ycaoguio (4). Pad Sia, npu s106o1x ps0ax Sur ecA u S)0n € cB e om | 


mupyem x cymme C(W)=A(U)B(V) moeda u moaoko mozda, Koeda C| 


peeyasapen. 


Teopema 2. IIycmo A ydoesemeopsem ycaoeuio (14), B— ycaoeuio | 


(11) w C—ycaoguto (5). PAO S\@p npu At0Go1x SuwbaA u Sn € cB 
C-cymmupyem x cymme C(W)= A(U)B(V) moeda u moaeKo mozda, Koeda 
C peeyaspen. 

Teopema 3. JIycmo A u B ydoeremeopatom ycaoeuio (14) u C— 
ycaoguro (6). PAO S'o, npu snobo1x dun € aA u Sen € aB C-cymmupyem 
Kk cymme C(W)=A(U)B(V) moeda u moneKo moeda, Koeda C ac-pecy- 


ASAPH. 
Teopema 4. ITycmo B yooeaemeopsem ycaogusm (7) u (12), ((8) u (13)). 


Ps0 >) 2 npu 6cex Ur €a B-cymmupyem (| Bl-cymmupyem) K cymme | 
B(W)= BV) S\un mozda u moAlbKOo moeda, Koeda 7 B-cymmupyem 


(| B\-cymmupyem). 

Jloka3aTeJIbcTBO 3THX TeOPeM OCHOBbIBae€TCH Ha MPHMeHeHHH CBOHCTB, KO- 
TOPbIMH OOJIalaloT MeTOJbI CYMMMpOBaHHA, yOBMeTBopsioulHe TC3, mo3Bo-- 
JIAIOWWMX H3 OPPpaHHYeHHOCTH NocviesoBaTesbHocTH {C,(W)} chemaTb 3aKsIOUeHHe- 
Oo ee cxomumoctu. IlofoOHbIH MeTOA MPHMeHHTeJIbHO K HCCJIEOBAHHIO BKJIIO- 
YeHHA MeTOAOB CYMMHpoBaHHA NoLpoOuo onucaH B ('). JloKa3aTembcTBO Teo-- 
pembl 4 MO>KHO CBeCTH K MPHMeCHeHHIO HeOOXOMHMBIX MH JOCTaTOUHbIX YCJIOBMIt: 
ac-peryJAPHOCTH H aOcouOoTHOK perysispHoctu. HanpyumMep, mpH mpyHmMeHenun: 
OWeHKH (2) HCMOb3yeTCA culeqyroulee CBOHCTBO MeToga A: ecau A a6comoTHO: 
peryapeH H yfosseTBopxer TC3 2, To A aOcomoTHO COBepIeHHbIH, T. e.. 
TaKOH, YTO JIA moOblix ¢ >O0 un x€aA c A(x) =O cymectByer Takan g = 


= {2v) (y= 0, -ecMM yy), 310 Ye— g lic al AnAn(x—g) | <e. 
4. J\1f HeKOTOpbIX MeTOAOB CYMMHPOBaHHA B Teopemax | u 4 TpeOoBaHne: 


ylopuieTBopeHun TCS oka3biBaeTcs H3vIMIHHM. Cloma oTHocstca metonp A, B: 
Hu C, yOBJeTBOpAIOMHe yCJIOBHAM 


Aveny 
en (v<n), (15) 
A. Smyth 9 a Pavth _ 9 (v<n—k) (16); 
i On—k,y ‘ : Uns ‘ 


Torja, HampHMep, BMecTo TeopembI | joKasbiBaeTca: 

Teopema 5. Ilycme A, B u C ydoeremeopatom ycaosusnm (15) u (16). 
P20 >) @r nNpu AMOObLx > Un ECA, Dr €cB C-cymmupyem K cymme C(W) = 
ey )B(V) moeda u moaoko  mozda, Koeda memodot T = (thr) u 

= (tn 4h) PECUADHEL, -COl tn — Cnn|QrnOn—t, is 

IIpumMeuanue. Ecau merog B_ ac-peryaapen (a6comorHo perysspeH) 
H YMOBJeTBOpAeT BTOpoMy yculoBuIo (16), TO B TeopemMe 4 MOxKHO ycuOBHH: 
(7) u (11) samenurp na (9) ((8) uw (13) 3amenuTp na (10)). 

5. [laa mpwmenenua Teopem 1—4 B cyuae MetogoB Pucca yKaxKeM, TO. 


Metoy, Pucca (R, ay) (7. e. MeTOo, A= (py), THE Qny = a@/An, ecm v<n 


(4. = > Qe= 0 d = 0), H Qny = 0, ecm v > n| YOBsIETBOPAeT: a) OLleHKE 
v=0 

(1) Torga H TombKo Torga, Korja | Ap | <K | An | (<a); b) onenxe (2), 
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co 


tora MW TOJIBKO Tora, Kora >; 
H n=k-+1 


4 n 
TONbKO Tora, Korya » LG hae eel Ay 


a, Ap 
A,A 


n—l 


<K; c) omenxe (3) torga u 


v=0 

OTH YCOBHA BEINOMHAIOTCA, ecm MeToa (R, a,): a) ac-peryaspen; b) a6co- 
JHOTHO peryJIApeH; ¢) perymapen. Takum o6pasomM, B cayuae merona Pucca 
B ycuoBHAx (11)—(14) rpeOoBanne, uro6b! mMeTox ypoBneTBopaa TC3 1 ua 
_~ 2, OKa3bIBaeTCH H3/IHWHHM, a BMecTO TC3 3 MbI MoxKeM Tpe6oBaTh, 
yTOObI MeTO OblI perysspeH. Temepb HeTpyHO BbITIHCaTh Teopempl 1—4 jwuia 
cmyyan, Korfa A nu B—merogp Pucca. 

Metox, Boponoro — Hepsyuna (WAN, ay) (T. e. Meron A= (any), THE Any = 
= An—/An, CCM YON, H Gay =O0, ecaH vy >n) yaoBeTBOpxeT oOlleHKaM 
(1)—(3) mpu oveHb y3KHx ycyiopuax. OgHako (WW, a,) Bcerga yoBueTBopseT 
mepBomy ycuosuro (16). Ecau ene gan meton (WAN, b,), To meton (WN, c,), 
v . 


rae cy = > dy—pBr, YOBJeTBOpseT ycuioBuio (15), H H3 TeopeMbI 5 MBI MO- 
| h=0 
JyuaeM OfHy usBecTHylo Teopemy Maapc((*), Teopema 2). M3 tTeopempi 4, 
) - } b 
YUHTbIBAA MpHMeyaHve, Mbl TakXK€ MOXKEM MOJyYHTb Teopempl 10’ u 11 
Maapc u3(*). 


TaptyckHi rocyapcTBeHHbIli Tloctynuao 
YHHBepCHTeT 18 1X 1957 


HWMTHPOBAHHAA JIMTEPATYPA 
Te Weeds tein kart, A. Preyer iimhrowd it, MathsZs., 55,92 (1951); eA. ere 


hoff, Math. Zs., 57, 265(1953). 3F.M.Mears, Bull.Am. Math. Soc.,41, 875 (1935). 
4F.M. Mears, Ann. Math., (2), 44, 401 (1943). 
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Jloxxagn Akawqemun nayrk CCCP 
1958, Tum 120, Ni 6 


MATEMATHK 


E. CKJIAPEHKO 


BUKOMMNAKTHbIE PACUIJMPEHHSA CEMMBHK OMITAK THbIX 
MiPOCTPAHCTB 


(ITpedcmaeaeno axademukom IT, C. Anexcaxdpoeoim 11 II 1958) 


Tonoyioruyueckoe mpocTpaHcTBo* Ha3biBaloT CeMHOMNKOMMAKTHBIM, 
eCJIM OHO OO/lafaeT Oa30H OTKPbITbIX MHOKECTB, Ka2%KOe H3 KOTOPbIX MMeeT 
OuKOMNAaKTHyIO rpaHHuy. Ppetipentab (1,”) MoKa3al, 4YTO YCroeue cemuou-- 
Komnakmuocmu HeoOxoduUmo u Oocmamo4uKO ON moeo, 4umMObbL Npocmpaxncmeo 
R co cuemxoti 6asz0ti o6n2adanO OuKomnaKmNolm (co cuemHot Ba30it) pacwuupe- 


nuem R c nyAomepHoim** napocmom RR. B o6ulem cayyae Brome pery- 
JISPHbIX MPOCTpaHCTB 9TO YTBeEpKeHve OKa3aJIOCb HEBEPHbIM (CM. (7)). 

B wactosuleH padote, cuelya Dpeliqentamo, C MOMOMIbIO crellHaJIbHbIX: 
6a3 JIA} CCMHOHKOMMAKTHbIX MPOCTpaHCTB MeTOJaMH TeOpHH TipocTpaHcTB OvIH-: 
30CTH CTPpOATCH OWKOMMAKTHbIE paclIMpeHHA C HYJIbMePHbIMH HapOcTaMit 
(reopempt 1, 3 H 5). 3 sTux 6a3 BbI,eNAIOTCA B HEKOTOPOM CMbICIe MaKCH- 
MaJIbHble 6a3bIl, B3AMMHO-OHO3HAYHO H H30MOpPpHoO*** cooTBeTCTBYIOULHe MOcTpo- 
€HHbIM OHKOMMAKTHbIM pacluMpeHuaM (Teopembl 2 u 4). Ja mpocrpaHcTB HeKO- 
Toporo KJlacca ©, BKAWUAWMero B CeO BCE METPH3YeMble Mpo-. 
CTPaHCTBa, fOKasbIBaeTCA aHalor OOMlero yTBepxfeHua PpeliqeHTamA 
(Mbl Oepem pa3MepHocTb Ind) — Teopema 7. 

§ 1. YcuoBuMcaA B CeMHOMKOMMAKTHbIX MpOcTpaHCTBax PaCCMaTPHBaTb JIMUIb 
Oasbl, COCTOALMIMe M3 OTKPbITbIX MHOMKECTB C OMKOMMAKTHbIMM rpaHutlamn. Jaa 
KaxkJoH Tako OasbI Ul o6osHauum yepe 3il MHHUMawbHOe**** 13 BCeX pac- 
IUMpeHHH Gasp U, o6Naqarolulux CBOMCTBOM: 

a) Pacuwupenun W base U emecme c awboimu mHootecmeamu U,,..., Ur 
codepocam Oonoanenun RN [Ui] u cymmy Uz. 


Z 
Teopema 1. Bcasxaa 6asa WW cemu6ukomnakmxoeo npocmpaxcmea R 
caedyroujum cnocobom npespaujaem eeo 6 npocmpaxcméeo 6ausocmu (3, *) Ry; 
coemecmumoe C OaHHoli monoanoeueii* ****, 


A) Mxoorecmea A u B npocmparcmea Ry cuumawmca 6auskumu(AAB), 
ecau He cywecmeyem mxoocecmea U € jj maxoeo, umo [A] CU, a[B] CRN[U]. 


JlokazsaTeabcTBO. CepbesHolt npopepKu TpeOyer TobKO akcvoma B5 
(cm. (*), cTp. 546). CnenyroujuM mpveMoM serkO JOKa3aTb, 4TO MpocTpaHcTBO 


* Ilo MpoctpaHcTBoM Bclowy asee MOHUMaeTCA xaycmophoBwo mpoctpaHcTBo, a MOA 
CeMHOMKOMNAKTHBIM MPOCTPaHCTBOM — HeOHKOMMaKTHOe CeMHOMKOMMAKTHOe MpocTpaHcTsBo. 

** Qnecb NO PasMePHOCTIO NOHMMAeTCA Masiad HHAYKTMBHAA pasMepHoct ind (HHYKUMA 
BeneTca 10 TouKaM). EculM WHYyKUMIO BECTH 10 3aMKHYTBIM MHOXKeCTBaM, TO TOuyuAM 60sb- 
WWy!0 HHIYKTHBHYIO pa3MepHocTp Ind. 

*** B cMbICIe e€CTECTBEHHOrO YaCTHYHOTO ynopaqounBanua (LAA 6a3: i= 
UCU’; gaa OuKomMaKTHEIX pacuiMpeHHlt: «R<yR, ecau c 
Opaxenve Oukommakta YR Ha aR, ToxzecTBeHHOe Ha R). 

**e* JloOaBJad CUeTHOe YHCAO pas MonepeMeHHO K 6a3e If TO ZoNONHeHHA R NEG 0 
KOHEYHBI€ CYMMbI, MbI H MOJYYHM MHMHMMaJIbHyI0 Oasy If. 

cehte Ry 4uTO yTBepxKAeHHA x G[A] u xAA odxKBuBaneHTHEL ([A] — 3ampikanne mHoxe- 
crsa A B R). 
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ec JIM 
YULeCcTBYCT HeIpepbIBHOe OTO- 


‘R peryaspuo. Ilycrp tenepp AAB, 7. e. cyulecrByer Takoe MHoxecrBo U Ell, 
‘4TO Aro OPnr (Ble R IU). tins KazK OH TOUKH X rpaHuitpt | U |, B cuuly 
/perysapHoctu, BblOupaem oKpectHocTb U,€U takyto, uro [Ux] CR\ [AUB]. 
‘Us cucrembl MuoxectB U, BpiOupaemM KoHeuny!o moycucremy U,, ... , Up, 
MOKpblBaroulyto OnKomnakT | U | . Wyeth Ua = R\[(RNU)U U Ui), aUg = 


Pe RNIU U U U;]. YWmeem rorya: [B] CURZEU u [U] 1 [Ug] = A. 3uaunr, 


BA[U]. Ananorusno nowyuum, uro AA[R\ [U]], uro uw TpeGoBanocb joKa- 
3aTb. 

CuenctBue. Beakoe cemudukomnakmnoe npocmparcmeo enoane peey- 
AAPHO. 

A. Ilo treopuu IO. M. Cmupuosa (cm. (4), ru. 2 a 3), cymecrByer, mp 
TOM TOJIbKO OHO, OHKOMMaKTHOe pacuiMpeHve uR =wuR,, mpoctpaucrsa R, 
“Tlopoxarollee MpocrpaHcTBo G6.umsoctu R,,: 

AAB moeda u moavcko moeda, Kozda ux 3amolKaHua uR[A] u uR[B] 
6 Oukomnakme uR nepeceKkaromca*. 

B. Ecau @ cemu6uxomnakmnom npocmpaxcmee R Oaxet bas U, W u 
UCW, mo Ry< Ry ** u, sxawum,uR<u'R((*), cmp. 557). 

OG6paTHoe yTBepxkeHve HeBepHo. 

Teopema 2. Cpedu ecex 6a3 U, noposcdamwux odHO u mo oe OUuKOM- 
‘nakmnoe pacuuperue R=uR  cemu6uKomnaxmnoeo npocmpaxcmea R, 
umeemcA MaKCUMaAbNAaA Oasa. 


JloKa3aTeabcTBo. PaccmotpuM B R Bce Te OTKPbITbIe MHOxKecTBAa O, 


JIA KOTOPbIX R|O | ©R ***, Copoxynuocta ll Bcex mHoxecTB Buga ON R, 
B CHJIyY CuleqyroulelH JemMbI****, comepoxuT mo6ylo Oa3y U, moporxarollyro 
pacummpenue R=uR, u, 3nauut, aBaaetcs Gasol. Temn xe paccy2k,eHHaMH, 
uTO HM B jlOKa3aTeJIbcCTBe TeopeMbI 1, MoxHO MOKa3aTb*****, utTo 6a3a tl 
mopoxaeT mpocrpanctso 6smsocru Ry, a sHayHT, M pactiMpeHve uR =R, 
4TO H TpeOoBamOcb WOKasaTb. " 

Jlemma 1. J[2a arm6o0e0 mxoxecmea U 6a3e1 WU cemu6uKkomnakmuHoeo 
npocmpancmea R 60 6CAKOM OUKOMNAKMHOM paciuuUpeHuuU R, RS ir, 2paHu- 
ya R | O<UY | mnosecmea O (Uy ****** coenadaem c epanuyeti | U | mxo- 


acecmea U @ npocmparcmee R: R ORG iR ss SES eat 
JloxasatTeabcTBo. Beerga] U| CR{ OU) |. Hoxaxkem o6patuoe 

Bksmouenve. Ilycth UEU, FE RI OCU |, HOF ELE] U |. Tax xak €€|U |, 

TO, B CHuly OMKOMMaKTHOCTH MHoxecTBa {| U |, HalieTca Takad OKPeCTHOCTb 


O/H> touxu §, sro R[OLHDIN|U| =A ***#***, Snauur, 6 OH), 


* Touxu OukomnakTa ukR—9TO BC€EBO3MOXKHBIC KOHI[bl, T. €. MAKCHMAJIbHbIe eEHTpHpOBaH- 
nbie A-cucTembl £ MHOxKeCTB MpocTpaHcTBa Oums0cTH Ry (cucTema & HasbiBaeTca A-cncTemoi, 
ec a mo6oro muoxectsa B € & cyulectByeT Takoe mHowectro A €&, uro AA (R \ B)). 


Touxam mpoctpanctpa R cooTBeTCTBYIOT KOHIbI & C HeMyCTbIM MepeceyeHHem. 
** Sra 3HayuT, uTOB Ryy He MeHbINe Map ONH3KHX MHOAECTB, ¥eM B Ry’. 


~~ 


*ee P | [| — 9Ta rpanHuua MHoxecTBa I’ B OuvkommakTe R. 
**** Jemma 1 He 3aBHCHT OT Teopembr 2. 
**kEX JlerKoO BHIeTb, UTO 6a3a If YAOBeETBOPAeCT YCJOBHIO a) HM, KpOMe TOrO, COjepxAHT 
pasHoctu U’ \ [U] u koneynbie MepeceyeHua. 
#eeH TT gq KAXKLOLO OTKPLITOFO MHOMKecTBa I mpoctrpanctBa R cyukecTByeT MHoxecTBo O<T)>, 
ABIAIOULeeCA HAaWMOOJbIUMM H3 BCeX TAKMX OTKPbITBIX MHOKecTB I’ OuKOMMaKTHOrO pacuinpe- 
Pita ec Ole (Mlle tlie 


*#ee*KEX MuooKecTBo O <I> cocTOuT H3 BCeX TaKHX KOHWOB &€ npocTpaucTsBa OvmsocTH R, 10- 
(7 


poxKeHHOrO OMKOMIIAKTHBIM paciuHpennem R, uto I @&. Muoxectsa O<DT> coctaBnaort 
6a3y Oukommakta R (cm. (4), cTp. 552 Hu 598). 


D? 
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t.e.€9H, ueme [H]M | U | =A. TyctpH’=HNU,aH”’=HN[U]). Ta 
Kak | RNIUL LC |U be Pay 1 | Ap to B= Th SiR NT lose 
H =H'UH", u, cormacuo onpefenenuio Onm30ctH B Ry (Belb Ue 
H’AH". Cnenopatenbuo, uR[H’]NuR[H’] = A. .Ho R>uR, 3xaunt, |} 
R{M) NRA") = A. | 

Tax kak §€@R[O CU], To OCU NOCT> KA, ecau §€ OCD. Tostom} 
Kak TompKo £9T, Tro UNTAA. Ho HEE. Suauntr, HOT A, em 
tombKo £91. Tostomy umeem A’ NT =UNANTKA, econ PEs. 3nauni 
H’(QO7>+# A, kak Tomko §€O0/T>. Cnegopatenbuo, §€ R[H’]. 

Tax Kak RIA VORA =a on &€ RH’, to cyllecTByeT Takad OKpec? 
Hoctbh O¢W) touxu §& yuto R(O/W,]NR[A")=A. Suagut, 69 W 
[W]N [H’] = A. Hakone, 214 mHoxectsa W 1 H nonyaum W HCH’ Ce 
uWNHEé. ostomy UE§ u &EOCU;>. Cnegopatenbuo, &ER | OCU; || 
uTO H TpeOoBasIOcb OKa3aTb. 

V3 JIeMMbI JIerKO BbITeKaloT CuJle/LyIOUlMe TeOpeMb!: 

Teopema 3. Jaa 6cakoeo 6ukomnakmHoeo pacuupenus uR (nopootder 
Hoeo Oasoti UW) cemubuKkomnakmnoeo npocmparcmea R xnapocmuR\ R ayaAé 
mepen*: ind(uR\N R) = 0. | 

Teopema 4. Coomeemcmeue mescdy OukOmMnaKmHolmu pactupeHuAm 
euda uR cemu6ukomnakmnoeo npocmpancmea R wu e20 maKcumanoHolmu 6 


~ 


samu Wl esaumno-oOHOsHauHO u usomop@Ho, m. e. omnowenua UC 
uR<w’R aKkeueaneHmuHoel. 

§ 2. Ckaxem, uro mpoctpancrzso R uMeeT C¥UeTHHIH BEC Ha MHG 
*wecTBe A, ec CyulecTByeT Takad cueTHad CHcTeMa oKpecTHocteH V,4 
MHoxkecTBa A, uTO B JOGOK oOKpectHoctm UA cofepxHTcA HeKkOTOpan & 
okpectuocte V;A. Ilycrb G—cosBokynHOcTbh BCeX MpOCTpaHCTB, MMEIOIILH 
CUueTHbIi Bec Ha BCAKOM OHKOMMAKTHOM MHOXKECTBE; METpH4eCKHe IpocTpaHcTs 
mpuvamexkar Kylaccy ©. 

Teopema 5. Y sm6o0e0 OuKkomnakmaAoeo pacwupenua uR cemubuKos, 
nakmunoeo npocmparncmea R Kaacca © umeem: Ind(uR\ R) = 0. 

Jlemma 2. J[nan awbot Oasol WU cemuduKkomnakmnoeo npocmpaxcmea P 


muoncecmea OCU, U EN, cocmasasiom 6orowuyro Oasy** 6uKkomnakma uR. 

B camom jee, ecm Au B, A {| B= A, — 3aMKuHyTble MHOxKeCTBAa OXKOM 
nakta uR, to AAB, u, 3Hauur, cylecTByloT TakHe MHoxecTBa C u D mpo 
ctpaHcrpa Ry, uro CAD, AC OKC) u BCOCD) (co. (4), erp. 552). Torge 
HMeeTCA MHOKECTBO U EU, taxoe, uTo.[(C]CU uw [DJ CR\N{U]. 3Suaua 
AGO COW), BCOCRN (UG) a OKU7 1 OCR NIU) = toons 
OoBalOCb JOKa3aTb. 

JlemMa 3. Bnoane peeyaapxoe npocmparcmeo R umeem cuemHolii ee 
Ha 6uxomnakme ©, DCR, moeda u moabKo mozda, Kozeda DO umeem mut 
Gs 6 NeKomopom (Atobom) OUuKOMNAaKMHOM pacilupeHuU R npocmpancmea R 

YcuoBue JI€MMbIl QOCTaTOUHO, MOTOMy 4TO OukKomnaktT © yMeet Tun Gs t 
Oukomnakte R torga (°) M TOMbKO Torga, Kora R wMeer cuerubii Bec Ha OD 
Ilyctb tenepb {V;}—6a3a mpocrpancrsa R Ha GuKkomnaxte ©, OCR, 1 
é€ R \ ®. Bospmem oxpectuoctp OU) Touku = takyywo, To M R (O<U |= 
WM 3aTeM MHoxecTBO V; Takoe, uto V; 1) R[O {U>] = A. Torna V;NU= AG 
OWVi7 OCU; =A. Suauut, EG OK<V.,>. CregosatenbHo, DO = 1 O0ZV;; 


* Orcioga cilezyeT: Kaxcdoe cemubuKkomnakmuoe  npocmpaxeméeo ob6aadaem 6uKom 
nakMHelM pacwuupenuem C HYALMEPHIM 6 CMbICAe pa3smepHocmu ind Hapocmom. O6paTuo 
yrBepxkjenve, Kak noKasal {O. M. Cmupxos, HeBepHo. Teopema3 u caegcrsue TeEOPeMBI | 
IipHHaniexat DpeentTaio. 

** Baga Uf OTKpbITbIX MHOXKeCTB MpocTpaucrpa R wHasprBaetcA OOMbMON, ecau iene 
yuoOoro 3aMKHyToro MHoxkecTBa A HM JOOOH ero oKpectHocTH OA cyllecTByeT ’ MHODKeCTB 
U €U taxoe, ro ACU COA. 
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Joka3saTeamberTBo Teopembl 9. Ilycrb R cemu6uKomnaxkTHo, a Re 
OHO M3 ero pacluwMpeHHi Tuna UR. IIyetp Au B, Af B= A,— 3amKuytole 
B R\R mHoxectsa. Muoxectao @ = R[A JQ R[B] Ouxomnaxtuo u OCR. 
Ilo nemme 3 cymecrsyror orkppitpie B R MHoxectEa V; taKue, uro M = NV: 
u R Visi] SV: (= 17253,".. 9. llyers’ Sp=—"RIV i] \Vi4q. Torna (R[A]N 
AS)JN(RIB]NSJ=A u SiN Sitpg= A (i= 1,2, ...). B cuny. nemm 2 
v1 cyllectTBy!0T OTK pbITbIe BR MHoxectBa W,, rpaHWUbl KOTOPHIX WexKaT BR, Takue 
Bro RIAINS:; CW: R(BINS:;NR[WiA=A u VW; (S725 SW Sp aes 
Cuctema MHoxecTBa W; joKambHO-KoHewHa B R\@, a cuctema MHOxeCTB 
W;=W:i\R aoxanpuo-Koneuna B RR) npuyem AC YU Win BN UWi= A. 


MuoxxecTBa Wi, a BMecTe c HuMH u U W; orKppiret um 3amKuyTHt BR \ R. 
Max, Ind CP Ga = 0, uTo M TpeOoBaslocb WOKa3aTb. 

Jlemma 4. 7 yemb R— peeyaspxoe npocmpaxcmeo u x € R; mozda, ecau 
mid(R\x*)<n, mo u IndR<n*. 

fleficrnurentno, nycth A u B, Af) B= A, —3am«uytple B R mMHOx«KECTBA. 
Ilyctp x Au R’=RNx. meetea OKpecTHocTb Ox takaa, uTO A [1] R [Ox] = 
= A. Ilycrhb OA = RN BN R[Ox]. Tak xax Ind R’<n, to B R’ umeetca 
Takax oxpectuoctb UA, uro UACOA uw IndR’|UA|<n—1. Ho UA 
oTkppiro B R u R|UA|=R'|UA|. 3uaunt, IndR<n. 

Teopema 6. Ecau Ind(R\R)=0 Oasn NeKkomopoeo 6uKomnaKmHozo 
pacwupenusn R npocmpancmea R Kaacca ©, mo R cemu6uKkomnakmno. 

Toxasateapbcetso, Tycts x€R, Ox—oxpectuocrh tTouku x BR. 
Torga (no memme 4) Ind ((R\ R)U x)= 0 4M, 3HauHT, CYyeCTByeT OTKPbITO- 
gamKHytTaa B (R\R)U x oxpectuocrs V taxa, uro x €V.COx. Muoxecrsa 
Vu W=((R\ R)Ux)\V samxuytst B (RN R)Ux u VOW =A. 3naunt, 
MHOxKecTBO OM — RIV] AR[W] 6ukomMnakTHo u DCR. Torna (no smemme 3) 
ononHenve R\@M veer tun Fy u MO2TOMY HOpMasibHO (°), SHauHT, cyule- 
CTByeT OKPeCTHOCTb Q mHoxKectBa RIV ]\@, 3amprKanve KoTOpoH (B3ATOe B 
RO!) ue nepecexaetesn c R(W]\®, 7. e. RVINOCQ u RIQIN 
AR(W W)C. 3nauur, VCO; R[O] NWCoO u R—|Q BER: sae WA 
muoxectBa U = QN Qx MOJTy uM: x €U, R[U Mee ee T}AWCO, 3Ha- 
aut, R|U|NR|Ox|= Aju nostomy RJ|U|SR| QI C CneqoBatewb- 
HO, Wf OTKpbiToro BR MHoxkecTBa U = U 1 Rumeem x €U ae uOR1 Uy = 
= R | U | OukomnaxrHo, yTo uM TpeGoBasocb joKasaTb. 

Teopema 7. IT pocmpaucméo R kaacca S moeda u moacko moeda umeem 
6uxomnakmuoe pacuupenue Rc HyAbmepHblm @ Cmblicae pasmepxHocmu Ind 


Hapocmom R\R, Koeda ono cemu6ukomnakmno. 

IO. M. CmupxHos coo6mua, 4To AA MpocrpaucTB Kulacca © uapocr NV B 
JHOOOM OHKOMNAaKTHOM pacluMpeHHH (pbvHabHO-KomnakTeH. Ilostomy ycuoBua 
dim V=0, Ind N=0, ind N =O »2KBuBaneHTHbl. 


Iloctynnuio 
30° 1 1958 
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10. CMHPHOB 


fIPHMEP BIIOJIHE PETYJIAPHOrO MPOCTPAHCTBA C HYJIBMEPHbIM 
YEXOBCKHM HAPOCTOM, HE OBJIAJAIOWIErO 
CBOHCTBOM CEMHBUKOMIIAK THOCTH 


(ITpedcmaeaeno axademuxom IT. C. Aaekcandpoésoim 11 II 1958) 


B (', 7) Dpeligentanem OpliIo WaHO HeOOxOAMMOe MW WOcTAaTOYHOe YCJIOBHE 
Wit TOTO, uTOOb! mpocrpancTBo R co cueTHOH Oa30H HMesIO OMKOMMaKTHO# 


paciumpeHvue R (co cueTHOH 6a30H) C HyJIbMepHbIM HapocToM R \ R. Takum 
YCJIOBMeM OKa3aJIOCb ycJIOBHe CEMHOMKOMNAKTHOCTH: NaAULUe Y KAI? 
dott moUuKU NpPOCMpaHCMsa CKOAL Y2OOHO MAAdLX OKPecmHocmel C OuKOMNAaKM 
Holl epanuyed. Dpeliqentalb MpuBest BecbMa oOOlee MOKa3aTeJIbCTBO 3TOh 
WHTepeCHOH TeOpeMbI (KaK Ka3alocb, He mpuOeraiollee K HaJIMYHIO C¥ueTHOH 
Oasbl) WIA sOObIX Xaycoposprx mpocrpaHcTs. [Ip BpiBoyze HeoOxoquMocTH 
YCIOBHA CEMHOMKOMMAKTHOCTH OH BOCTIOMb30BAJICH CICA YIOULMM yTBepKeHHeM: 

A. Hyaomepxoe npocmparncmeo ocmaemca HYAbMepHbim nocrae npubasare: 
HUA OOHO moUKU. 

OHakO STO YTBepxKeHHe, BepHOe MIA peryJIAPHbIX MpocTpaHcTB co om 
HOH Oas0 **, BooOule roBops, He BepHO. 

B. BenomMoraTeabHHH mpumep. PaccmorpHM u3BecTHOe HOpMaJIb- 
Hoe HYJIbMepHoe mpoctpauctBo M JiayKepa, MMelollee MOJIO*KUTeIbHYIO pag: 
Me€PHOCTb, OMpelevIeHHy!O C MOMOLbIO NoKpbiTHh ***: indM =O, dimM >t 
(cm. (3), crp. 118). B Hem cymlecTByfoT {Ba 3aMKHYTHIX HelepeceKalouluxcs 
MHoxwecTBa A wu B, He OTMeMMbIX IyCTbIM MHOxecTBOM ****, Onpenenuy 
lipoctpanctBo P KaK MHOXKeCTBO, COCTOMMee H3 BCeX TOYeK MpoctTpanctTBa M. 


He cojep»kamjuxca B A, H 43 caMoro MHoxecTBa A, c TONONOrHeli, OObIUHO! 
mIpH cKjenBannn *****, 


* B BplpaxKeHHAX OMHOMePHOe», «HY JIbMepHOe» Pa3MepHOcTh MOHHMaeTCA JIMIIb B CMBICJIE 
MaJlOW WHLYKTHBHOH pasMepHOCTH, T. €. YpbICOHOBCKOM pasMepHocTu ind, B onpemsemeHui 
KOTOPOH HMHAyKUMA BefeTcHd mo TouKaM. MuyyKTuBHy1o pa3mMepHoctb Ind B cmpicae Uexa 
B OMpefleweHHH KOTOPOM HHAYKUMA BeeTCH MO 3aMKHYTHIM MHOXKeCTBAM, MBI Ha3blBaeM 
60mbWOH, Tak Kak Bcerga indR<Ind R. 

** Jlaxke He3aBHCHMO OT BBIMOJIHCHHA AKCHOMbI C¥eTHOCTH B IMpHOaBJIAeMOi ToUKe 
B camom jleuie, ecm ind R =O, To pa3MepHocTb mo6oro perysapHoro mpoctpauctsa R [J & 
E€¢ R, B KaxMol TouKe x € R paBua nyo. B To xe BpeMaA ANA mMOObIX AByX OKpecTHOCTE! 
O& u UE, [UE] COE, muomectBa C= R (| [US] 1» D=R \ 0% 3amxKuyTot u ue mepece 
KaloTcH B pery/ApHOM mpocTpanctse R co cueTHoH Gasol. Tlostomy cymlecTByeT Tako 
OTKPbITO-3aMKHyTOe MHOKecTBO H npocTpauctBa R, uro CCHCR \D=O€E\E. Jlerx 


BUeTb, YTO MHOxecTBO H |) & orkpbiro um samMKHyTO B MpoctpanctBe RUE u ZEHL 
U&CO€. 3uauut, u pasmepHoctb mpocrpanctBa R (J & B Touxe & papna uymo. 


*** Haumnad orciola, Hapswy Cc Masoi MHAyKTMBHOM pa3MepHocTbO ind, MbI 6yZel 
paccMaTpHBaTb HM pasMepHocTb dim, onpegxeteHHyio MpH MOMOUH NoKppITHi. BaxkHo uMeT 
‘B BHAY, TO JIA HOPMAJIbHbIX MpoctpancTB HepaBencTBa Ind R>0O u dim R>O osxksupe 
JICHTHBI. 

** POBOPAT, YTO MHOXeCTBa A u B mpocrpanctsa R OTe HMB. MHOxKecTBOM C 
eclH pasHocTtb R \_C sBuseTca CyMMOM TakHx OTKpHITHIX MHOxKecTB H u G, uto ACH 
BEG ‘ia 


*S OTKPBITBIMA B P  CuUHTaIOTCA BCe OTKPbITbIe MHOKecTBa mpoctpanctsa M ané 
cofepkaulve MHOxecTBO A, MOO BoBCe He NepeceKatcutueca c A. 
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ITpocmpaucmeo P Hopmaacno, npuwem ind (PX A)=0, Ad indP S06 
(Tak Kak Touky A Hemb39 B P oTyenuTb OT 3aMKHYTOrO MHOxecTBa B mycrTbim 
-MHO2KeCTBOM). 

C. Tloctrpoeuue ocHosuoro mpoctpauctspa W. Bospmem 
MPOUSBOJIbHOe OMKOMMAaKTHOe paciumpeHve «P npocrpanctBa P*. [lycrh ¥;— 
“MOIWWHOCTh pacilMpeHHa aP, a T4;— OMKOMMaKTHOe mpocTpaHcCTBO BCex 
/MOPSAKOBBIX UHCe, HE MPeBOCXOAAUIMX NMepBoro MOpAAKOBOrO YNCIa O44 
| MOWIHOCTH Sry. Ilyeth Urey, = Tey, \ @r4,. YenoBumes oroxecraisTh 

TOUKM WM MHOXKECTBa NpocTpaHcTBa «%P C COOTBeETCTBYIONIMMH TOUKAMH WM MHO- 
*KECTBAMM TIPOMsBeeHHA aP X @,.4;, HanpuMep Touxy A c TouKoli A X 44 
WJM MHOXKeCTBO P\ A c MHomKecTBOM (P\ A) X @r44. 

Hckomoe Biome perysspHoe mpocrpanctso W onpegensercs no dopmyae 


W = («P X Teti)\ (P\ A) = (@P X Ura) U (@P XP U A). 


D. Beskyo Hnenpepoienyio dynKyuto, onpederennyto na npous6eedenuu 
~&P X Ur44, MOICHO HeENpepoleno NpodoaKume Ha OuKomnakm «P X Tr44 ((4); 
-eTp. 300). 

E. Buxomnaxm «P X T,41 easemca 4exoeckum pacuupenuem BW npo- 

—cmpaucmea W u ind(gBW\ W)=0. 

B camoM jese, B culy m. D, OuKomnaKT «P X T,4, ABJIAeETCH UeXOBCKUM 
paclimpeHvemM mponspefenHa aP X Uri, WM mpw sTOM “oP XU, CWC 
BoP XT.4,. Snamt, PW =oP XT... Tak kak BVW\W=P.s A, To 

ind (8W\ W) =0. 

| Octaetca jOKa3aTb, 4TO MpoctpaHcTEO W we cemuOnKomnaKktuo. Jaa 
9TOrO HYXKHbI CJlejlyiollue Ba yTBep»xkeHuA. 

F. Bo ecakom xaycdopqoeom cemuObuKomnakmHomM  npocmpancmée 
mo0ble O6Aa MHOWWeCMEeA, 3AMbLIKAHUA KOMOPoIX OMOeAUMbL HUuKOMNAKMHOLM 
MHOHCECMBOM, OMOCAUMbL PYHKYUOHAAHO. 

JleHicTBUTeJIbHO, BCHKOe Takoe mpoctpaHcTBo R mpeppalllaercA B Mmpo- 
CTPpaHCTBO OJIM30CTH, eCJIM B HEM MOJIOKUTb JaJieKHMA Te H TOJIbKO Te Mapbl 
MHOXKeCTB, 3aMbIKAHHA KOTOPbIX OTJeJIMMbI OHKOMMAaKTHbIMH MHOXKeCTBaMH. Bce 
akcuompl B. A. Edpemosuya (°) mpn stom BpinomHsatotcs (°). Ho torga Bcs- 
KHe [Ba JlasiekKve MHOXKECTBa OTeMMbl CyHKWMOHabHO ((°), crTp. 196), uro 
M TpeOoBaslocb OKa3aTb. 

Orciojia BbITeKaeT, B YaCTHOCTH, 4TO BCAKOe xXaycopPoBo ceMHOHKOM- 
MakTHOe IpOcTpaHcTBO BMOJIHe perysiApHo **. 

G. Ilycme R— xaycdopqoeo cemu6uxomnakmxoe npocmparcmeo; mozda 
moooe OuKkomnakmHoe mHoocecmeo DP, pasbueariyee npocmparncmeo R mak, 
umo RX ®=UUV, UN V=A, pas6ueaem u 4exoecKoe pacuupenue BR 
npocmpancmea R u npumom max, umo BR\ ®=U' UV", UQV=A, 
Pegi MOR Vo =. 

Tloka3aTewbcrTBo. CuHayala, mpesmouarad BbINOJHEHHbIM ycCJIOBHe 
yleMMbi G, JlOKaxKeM, 4TO 


®=B6R[U U 9] BRIV U ®). 


Jlna 2Toro, JOMYCTHB MpOTMBHOe, BO3bMeM Taky1O TOUKy & 4To &€&, HO 
EEBR(U U 9) 9 BRIV U ®). Tak Kak OukKoMnaktT © 3amMKHyT B BR, TO 


cyulecTByeT Takaa oKpecTHocTh O®, uro €¢BR[O®P]. SamKunyTbie MHoOxecTBa 


* Hanpumep, ipousBegenue oTpeska [0; 1] Ha mpoctpanctBo 7) Bcex MOpAAKOBbIX YHCeL, 
He TIpeBOCXOJAULNX MepBoro CYeTHOTO 4YHCa ©, (B 9TOM NpoOUsBeeHHH, MO MOCTpoeHHlo 
Jlayxepa, sexnT mnpocrpaxctso M, mpayem A= M f) (OK 1), a = AML OG Ss thy) 
C HalexKalllwM CKJIeHBaHMeM BCeX TOYeK <«HHKHeETO OCcHOBaHHAy OX Ty, ComeprKamlero 
MHoxecTBO A, B OMHY TOUKY, KOTOPy!O e€CTeCTBeEHHO OTOX*KAeCTBUTb C TOUKOH A Mpo- 
cTpauctBa P. . i 

** Jlemma F neapHo goxasana ®pelizentasem ((1), mm. 4.3 u 4.4); momMad perysAApPHOCTb 
HemocpeCTBEHHO CyIeAyeT 3 OCHOBHOM YacTH (qocTaTOUHOCTh) wHTepecylomjeH Hac oOuleH 
Teopembl Ppeieutasa. 
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=(0U®%)\0O®=U\ 008 un Q=VU%)\0® =V\O®  pasze 
JIMMbI Pah ®. Suauut, B cuy m. F, OnM UM PYHKIMMOHAJIbHO pagye: 
JIMMbI, a nee ta eR (Oh aA. Tak kak UU @CP*-00;4 
BR[U U ®] CBRI[P] U BR [OO]. | 
Ananormano, BR[V U ®]CBR[Q] UBR[O®]. SHamt, EEBR[U U®] n | 
NBRIVU ®] |CBR [OO], BOIIpeKU BbIOopy oKpectHocTu O®. Mrax, 


®=BR[U U ©] 0 BRIV U OI). 


Hakone, tak kak (UU ®) UV U ®)=—R,. 10..4, BRIO. 
UBRIV U ®]=68R. Suaunt, ana MmHoxectB  U*=BR\ BRIV 
UA 

N 


U ®] VU! 

U 9) § 
V*=BR\ BR[U U ®] Gyyem umete: BR\ O®=U*U y "“AV=w 
RQ US=R\BRIVU OJ =R\V\ RIV U O] =U, u, ananormin0, RV =V 
yTO H TpeOoBaslocb JOKa3aTb. 

H. [Tpocmpaxcmeo W ne cemuOukomnakmno. 

JloKkasatTeabcTBo. JlomycTuB MpoTHedoe, BO3bMeM he A u 3aMK-. 
HyToe B mpoctpaHcTBe P mHoxectTso B. Tak kak AG BW | B], To Haliperca B} 
pacumpenuu BW Takada oKpectHocTb O* touxu A, uto BW [O*] 9 BW [BJ] = A. Bo 
cusly C€MHOMKOMNaKTHOCTH B IpoctTpaHctTBe W HaliyeTca MW TakaA peruse Uo 
Toukn A, comep»xKaulasca B O*, KoTOpad WMeeT OMKOMMaKTHYIO rpaHHly O 
Jina yno6crBa npexnonoxum, uo W\U=W [WX W[U]], Tt. e. aro U —) 
KAaHOHMYeCKOe OTKPbITOe MHOXeCTBO, H oOO6o3HauHM yepes V jonoIHeHHe | 
WA_W |): | 

Torga, B cumny nm. G, cylecTByIoT TakHe OTKpbiTbIe B BW muHoxectBa U" 
weV 10 W QU aU, Well ee VieBW se UU Vaan ey eee 
Orciona nowlyuuM: 

B npocmpaucmse P maootecmeo P (| U* sasaaemca omkpbimo-3samKnymou 
oKpecmuHocmoro mouku A u aeoeum 6 PX B. 

B camom geste: 1) AGU", sHauvt, AEP) U*; 2) BW[U"] = OW; fog ke 
CPW [0] CBW \ BW [B], suaumt, PNUSC PB; 3) BW [U"]\ Ur= 
= PW < USN Vi eran mnths PLP it) Be 4 OP Pinal aoe 
CBW [U7]}\ U' =O. Ho ©CW\A=8W\ P, cnenopatenbHO, rpaHuita 
MHoxecTBa P (| U* B mpoctpaHcTtBe P nycta, Tak Kak © (}] P= A. Oguaxko 
MOJIyueHHoe MpewoxwKeHve MpOTHBOPpeyWT HepaBeHcTBy ind, P>0O. Suaunt, 
mpoctpancTsBo W He ceMHOMKOMMaKTHO, YTO HU TpeOOBasIOCb JOKa3aTb. 


r) 


?) 


Ilocrynusto 
30) A T1958 


UMTHPOBAHHAA JIMTEPATYPA 


1H.Freudenthal, Ind. Math. Amst., 13, 2,184 (1951). ® H.Freudenthal, 
Ann. Math., 48, 261 (1942). 2 Gah. Dowker, Quart. J. Math., 6, Ne 22, 101 (1955) 
410.CMup Hoes, Mate. COOpH., 38, Ne 3, 283 (1956). ce BerAG Eop €MOBH4, Maren. 
c6opH., 31, Ne 1, 189 (1952). 6 E, Ckaapenko, AVAH, 120, 6 (1958). 
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Woxnagn Akagemun Hayk CCCP 
1958. Tom 120, Ne 6 


MATEMATHKA 


M. ®. THMAH 


OBPATHbIE TEOPEMbI KOHCTPYKTHBHOH TEOPHH ®&YHKUHA 
MHOrHX MEPEMEHHbIX 


(IIpedcmaeaeno axademuxom A. H. Koamozopoesim 13 II 1958) 


Ilemb1o HacTOAleH 3aMeTKH sBsIAeTCH O6O06mleHHe Ha cayyall yHKUMN 
MHOTHX Me€PeMeCHHBIX CJleAyIoulero pesysbTaTa: 


Teopema. IJlycmo f(x) nepuoduueckaan nepuoda 2x dynkyua. Toeda 


if (x) = O (3 HED}, #=0(=), (1) 


n 


ede Enx,=En(f) —nauayuuee npubdsuscenue dynkyuu f(x) nocpedcmeom 
mpu2oHOMemMpUuueCcKUX MHOZO“UNeHOS NopAOKA KN B mempuKe coomeemcmeyro- 
weeo npocmparncmea (C auoo Lp); 


ie 


mpd) ae ea eee a eS Fa 


Hepasenctso (1) Bnepspie OplJi0 OJIYYeHO B (1) quia Metpuku Ly, a 3aTeM 
pacmpoctpaHeno (?,°) Ha cylyya paBHomepHor MeTpUKH. 
Ilia mepvogzuyueckoh Mepvofa 2x mo KaxKOoH mepemeHHoK cbynkunu | (x, y) 
cipabemBa aHasiorMunad patos 
n 


| A AVA Ce y I< —> > RonF py i= (2) 
k=] l=1 
rye 


Ex 1= Ex i(f)= inti, y—Trile Dk h=O(q)» =z), 


T m,n (X, Y) — TpWroHoMeTpuyecku MHOrowleH Mopsyka m no x, Mopaaka n 
no Y; 


Anne (x, y) = y y (— 1b ICL ChE (x + ify, y + jhe). 
z=0 j=0 
PaccmaTpwpad acTHbI ciyyal pu fy =f2=2 B NpeANOO*KeHHH, YTO 
ty = O(=,) , J>KBapmenuBusm (7) RoKasaJ, ¥TO 
Ni Niaf (%, Y) = O (hy + he). (3) 
V3 wepapenctBa (2) pH Tex 2%e MpeAnooxwKeHHAX CJlefyeT, yTO 
AnAiuf (X,Y) = O (hy+he). 
1 
Onnako cnemyeT OTMeTHTb, 4TO ecu Em, n (f) = naan) TO 


(m + 1) (n+ 1) 
cbyuxunsa f(x, y)=const (m, n=0, 1, 2,...). 
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Jloka3aTeabcTBO HepaBeHcTBa (2). Tlyctb {Tmn(x,y)} 
MOCICLOBATEMbHOCTh TPVHTOHOMeTpHYeCKHX MHOFOWICHOB,  OCYLLECTBJIAIOLL 
Mp KakbIX m Wn Hanstyauee mpnOsmmx«KeHve cyHKunn f (x, y). TIpenno.ic 


uM, UTO P< m<2?t, M<—n< 2"; Torza, oueBHAHO, 
| An Ane (x, y)— Ania! p-+1, og +1 I< Dee of* ( 


Jai Woka3aTeJIbcTBa HepaBeHcTBa (2) ONeHHM: 


Figaee 
Ox dy" 


(f1-+12) 


gP+1, of+1 = 


Top+1, ogti (%, Y) = | 


p—1 
<(Fe  Siree aT  ie 


ak,9 
k=] 


(Al 
(ri £12) (rire) f (rare) (+12) 
Se Ds | as Ae aa fhe gl : | hs | L pia, saat Tip. of ! Te 
1=1 
Dy pet (retre) 
1 nor Vat (71-+12) 1 
Ale >; ye | Hie a6 glt1 — she ap Si Le de aay + Teed |. 
h=1 1l=1 
[loubsyacb HensBecTHbIM HepaBencTBom C. H. Bepuurrefina masa TIpOH3BOji- 
HbIX TPHPOHOMeTPpHYeCKHX MHOPOWIeHOB HM OYeBHHbIMA HepaBeHCTBaMH 
2r:+1 k sd | 
if — 5 
[Diktare— lgk ot SOE ye Re 
i=gh—l4y | 
TT gets, stta — T opty ot — Ton gttit Ton ot I< IIe eh 
ey al 


» >) pal pe, 


<diretirgte a mal (6) 
Ps Q(R-AD) 1, (FA) Pe ] 


noJty 4M 
ae hk 
| pS eae | = gn tet pe enter. fee e : 
op. pat l< oot >) » a 
q-1 2! 2P 2d 
als 92retr+1 s >) (2-2 jt Drs 2rot1 >; >} kai B, 1 a 
bal Gola ag k=2P—11+) [=o9—1 4 
p—1q—-1 ok 2! 
+ 22rteret2 » » > >) i—ljn-1k, (7) 
hel t=1 pogh—141 j—2!—14y 
Hepaseuctso (7) jaer 


m7 


(ri1-+re) : e 
ITH etal = O(S) >) eee al (8) 


k=] l=] J 
iz nepapencts (4), (6) u (8) culeqyer 


Ue 


Ti AT 1 = 1-1 ffe— 
IARARE(, I= 0 (as SS) i Ee eae Tate me 
k= 


m 2P+1, oft 
it Ucesi 


B3aB hy = O (=) Ve 10) ca , TouwyuHM (2). 
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J\a Mepnoquueckoit dynkunn or k nepemennpix PORE SX) TOR KE 
jMeTOA aeT BOSMOXKHOCTh MOKa3aTb HepaBeHCTBO 


1 Th - 
CAN es Ap Omen, <)) = 
sali =i) A 7k waa sel 
=a 9) {7 aren > “on >, Morea MIN 2 ale Petes foe } ; 
i,=1 Uyak 
il 
h, = 0(--) (eee... 8): 
IIpupeyem Takxxe 6e3 JoKasaTebcTBAa CJleLyIoNLyIo Teopemy: 
Teopema. Ecau Oana nenpepoienoti dynxyuu f (x, ..., Xm) cxoOumcs 
ps0 


>: et Oe nov ith C2 (f) (k < m), 


nm=1 
Bet —([n, | O<o,<1; i=2, 3,..., Rk); En, .... my, 00 (f) — 4acmuoe Hau- 
Ayuuee pasHomepHoe npudauoceHue qdynkyuu f(x1,-..-,Xpn) C nomowsoro 
MpuecoHOmemMpudecKUX  MHOeoUNeHOG nopsAOKa <n; no nepemeHHoim 
xj (j=1, 2,...,k) c Koapguyuenmamu, sAeARIOWUMUCA  NenpepoleHblmU 
QYHKYUAMU OM NepeMeHHoIX (X44, ...,Xm),MOo Y yrKyuu f (xy, ..., Xm) 


PRG aux) 


cyluecméeyem HenpepbleHan CMeWAHHQA NpouseooOnHaAn axPs...axPh 
bears OP. 
1 Rk 


,20€ pit+..- 


k 
+ Pr—=P, pi + >; i] foe ce 
) j=2 
BO el NES 7) CRE ce O lee 4: 
ae 
YaCTHbIN ClyyaH, Teopemy Montesa (¢). 


vy on = 3 (a < 8) monyyaem, kak. 


Tlocrynus0 
4 XII 1956 
UWHMTHMPOBAHHAA JIMTEPATYPA 


1A... Tumau, M. ©. Tumaun, JAH, 7AE, ANE Jk (GSE ts 16. See 
Vi3s. AH CCCP, cep. marem., Ne 315 (1951). A. T. TxBpapmehwBuanu, Cooom. 
AH Tpy3CCP, Ne 8. 449 (1952). *P.Montel, Bull. Soc. Math. France, 46, 185 (1919). 
5 A. ©. Tu mau, Astopedepat qoxTopcKol qucceprauun, 19091. 
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Jjoxnannr Akagemun nayr CCCP 
1958. Tom 120, Ne 6 


MATEMATHK. 
B. A. PATIEBHY 


HOBbIA METOJ, JIOKA3ATEJIbCTBA TEOPEM HETIOJIHOTHI 
JJIA CHUCTEM C MIPABHJIOM KAPHATIA MW EPO TIPHJIOKEHHE 
K BOMPOCY BSAHVMOOTHOUWIEHNA KJIACCHYECKOPO U 

KOHCTPYKTHBHOrO AHAJIN30B 


(ITpedcmaeaexno axademuxom II. C. Anekeandposoim 3 I 1958) 


Poccep (+) nmepeHec WoKa3aHHble TeyesieM TeOpeMbI HeMOJIHOTbI Ha CHCTeEME 
‘© OFPpaHH4eHHbIM mpaBusiom KapuHana panra <(w*. B § | nacToamet padory 
3TH pe3yJIbTaTbl PAaCMpOcTpaHAIOTCA Ha CHCTeMbI, COepxalllue OrpaHHyeHHO 
mpapuio KapHana BecbMa 3HauHTeJIbHbIX TpaHC(PHHUTHbIX paHroB. B § 2 pac? 


CMaTPUBaeTCH BOSMOXHOCTh MOCTPOeCHHA KOHCTPyKTHBHOM MoOjeJIM kJlaccHue: 
‘KOTO aHaJIM3a. 

§ 1. TpanccbwHutTHol wazyKuvelt mo v ompeyemum S,—cucTemy c orpaHyi 
YeHHbIM TpaBiioM Kapaa paura v. Sy) eCTb CHcTeMa, MpeACTaBAiollad coor 
y3koe WCUHCJIeHHe MpefuKaTOB, pacCMaTpHBaeMoe Haj, apuMeTHKOM, ono. 
HeHHOe KBaHTOpaMH MO MpesuKaTaM C COOTBeTCTBYIONIMMH* akCHOMaMN | 
MpaBulaMu BbIBOAa (HO 6e3 MpelHKaTOB OT MpeAMKaTOB) WH AaKCHOMOH CBepThi- 
BaHHA — Jia sOOOH dopMysIbl B CHcTeMe cyllecTByeT MpequKaT, eit SKBUBA 
JeHTHbl. Ecaa cucrema S, ompeyesena, To dopmywia 2 cuntaeTca BbIBOLH: 
MoH B cucTeme Syi,, ecu: 1) dopmyna %! BpiBomMMa B cucTeme Sy; 2) cop: 
mya %(a) cofep»xxuT cBoOogqHyioO NepemeHHyio a u dopmy Wn) Aas 
KaxKOro HaTypaJibHOoro 7 BbIBOLMMbI B S, (MpaBHio Kapuana); 3) copmywe 
BbIBOAHMa U3 (POpMyJI, yKa3aHHbIX B MyHKTax 1), 2), myTeM KOHeUHOTO 4NCAZ 


MIPHMeHeHHH WpaBHJI BbIBOJa cucTembl S). Ecum vy 2-ro poga, To S, = ey Sg. 
B<v 

PesybTaTbI Maparpatba MOryT ObITb C(OpMyJIMpOBaHb! CeAYOULMM O6pa3s0M 
O6osHauuM x < y MpequKaT cucTeMbl S,, BIOIHe yNOpaAAouMBalollul HaTypaJIbHbIb 
pay 10 TpaHc(pHHHTHoMy Tuny v. JlomycTuM, 4TO v coBepiieHHoe ** TpaHccbHHUTHOE 
YHCJIO M 4YTO CYMecTByeT TpaHC(HHUTHOe YHCJIO t, MeHbIee y, TaKOe, UTO E 
cucteme S,: 1) qoKa3yemo, 4TO NpequKaT x < y BNOMHE yNopa_ouMBaeT Ha. 
TYPaJIbHbIM pA; 2) WA MOObIX HaTypaJIbHbIX YNCe NM UH mM BbIBOLUMA HOC 
cbopMya n<m, smMO0 cbopMysa n<m (npemuKaT x <y paspeumm); 3) Jo: 
Ka3yeMO, YTO v — COBePIeHHOe TpaHC(PHHUTHOe uNCVIO. O6o03HayHM 5 G6uIMoKaries 
K t OOvIbluee e€FO COBepMIeHHOe TpaHcipHHUTHOe uucIO. Toeda, ecau cucmeme 
Sx, Ox“ KY Henpomuseopeuuea, mo 6 Heli cytuecmeyem Gdopmyaa maKas, ume 
Hu OHA, HU ee ompuyanue He eble00Umbl, U GopmYyAa, eblpadamaA He 
npomueopeuueocme cucmemol S,, moocem Oolmb 6 Het nocmpoeHa, HO ABAAeMCS 
6 cucmeme S,, neeoleodumolt dopmyaAol. 

HanOoulee MpocTbiM WM BaxKHbIM SABJIAeTCA CyYa, Korga x < y —npumu 
THBHO-PeKYPCHBHBIM MpequkaT Hu t=O. Tora, ucxo~# TombKO “3 Mpesno: 
JICXKeHUA: 

I. BS, BpIBoxMMO, uTO MpequKaT x < yBMONMHE yNopsfounBaeT HaTypasbHbli 


* AnaJIOrHuHbIMH akCHOMAM M TIpaBuJlaM BEIBOJa JIA KBAaHTOPOB B Y3KOM HCYUHCJICHHH. 

** TpaHcibHHHTHOe 4HCJIO V Ha3bIBAeTCH COBePUICHHbIM, eCJIH JIA smO6oro o <.v MHOKe 
CTBO TpanccpHHuTHBIX uncet B, c< 8B <v, M MHOxKeCTBO TPaHCQMHMTHIX YHCes, MeHbIIH? 
‘vy, PacCMaTpHBaeMble Kak BIOJHE YNOPAMOUCHHbIe MHOXKEeCTBa, MOMOOHEI. 
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ay\(1) Teopema foKkasbipaeTcs pid Bcex cuctem S,,6 <a<yv. Hwxe qua 93toro 
ouee MpocToro cilyyad WaeTcA MOMHOe MOcTpoeHue MpesuKaTOBR jOKa3syemocTu 
actem S, HW yKa3aHbl HanGoslee Ba2KHbIe MOMEHTHI WOKasaTeupcrBa. Bce paccma- 
SMBAeMBIC Jlaslee NpeluKaTbl W (PYHKUMM ABJIAIOTCH MPUMUTHBHO-peK YPCHBHbIMH. 
_ OOosnaywm x<yY MpequKaT, BNomHe ynopszounBatomuii HaTYypaJIbHbIt 
A NO TpaHCPHHUTHOMY THMY pL, JIA KOTOpOrO BpIMOMHeEHO ycwoBue (1). Byyem 
GuTaTb, uTO (x)[0<, x]. Tlonoxnm*: 


x+1 
oH) = leeemeen | le 


% <oy = (Ex) (Eas) {2% = 182% =y 8[(F]<a[ Ft, 


2X 22NY 


X <3 Y = {9 (%) <2 9(y) V [9 (%) = 9 (Y) & EXP, (x + 1) < exp, (y + 1)]}. 


IIpequkat «<3 y BNONHE ynopsjouMBaeT HaTypambHbIi pay no Tpancdunur- 
OMy THY Y= Xu, WH JIA Hero MMeeT MeCTO yTBepxkyeHHe (1); BO BCeM 
AJIbHeHINeM CUMTaeTCA HCXOQHOH cucTema S, u mpequKaT x <3y. 


X <4 y = (Ez2,) (Ez,) {221 = Ak el) be Ea <3 Bale 


Z<\X 20 


O6o3Ha4yHuM YeTHbIe YMCa, yMOpALOYeHHbIe MpequKaTOM x <yy MO Tpanc- 
WHUTHOMy Tuy vy, OyKBaMK «a, B, y,... H HCMOWb3yeM HX KaK HHeKCHI 
(If OOO3HaueHHA cHcTeM, Hampumep S,,S,. OyHkuna« Gl =4a/2+2 paer 
"paHcPuHUTHOe ducIO « G1, HemocpeszCTBeHHO cuefyrollee 3a % B ynopsoue- 
mu B<,y. f(«)=a@l, ecm a<yay; f(a) =a, ecm o& <4, THE & — 
1eTHOe urpalollee POJIb TpaHC(PMHHTHOTO uuca © B ynopayouenHu 6 < yy**. 


% <5 Y = {9 (x) <a o(y) V [9 (*) = 9 (Y) & EXDy (x + 1) exp, (y + 1)]}. 


 IIpequkatx <<, y BnouHe yNOpAyOunBaeT HaTypaJIbHbI pA m0 Tpanc*unuT- 
jomy THnNy » Xv. Uernple uncma «a, 8,... urpaloT B 93TOM ynopazoueHuH 
DOJIb TPaHC*PHHUTHBIX uNCeN 2-ro poga. PywkuuA P(x) = expy [Expy (x + 1)] 
SyneT (byHKUMeH OoubulIoro pa3Maxa Ha KaKJOM MHO*KeCTBe HaTypaJIbHbIXx 
uucel M, = {n}, a<sn<5%Q 1. 

Tlepeijem K mocTpoeHHio MpequKaToB JoKasyemMocTu cucTem S, M CHCTeMbI 
S,. Tlycrb ua cuctempt S, NocrpoeHa apuipMeTu3ayua. CuvTaeM W3BeCTHbIMH 
cleyroulue mpesukaTbl wH (byHKWHH. A(x) —MpequkaT: yuCcIO X eCTb HOMep 
AKCHOMbI cucTembI S,; F(x, y, Z)—UpequKaT: opmya c HOMepoM Zz HeNo- 
cpeCTBEHHO CJlexyeT MO MpaBuuiaM BbIBOJa CHcTeMbI S, u3 PopmyuJ c HOMe- 
paMu x Hy; S(x, j) —QyHKUMA, fatollad HOMep _popmyutpl, nosy yarourelicn 
13 (POpMyJIbI C HOMEPpOM X TlyTeM 3aMeHbI CBOOOAHOH MepeMeHHOH a 4HCJIOM j. 

O6o03Ha4uHM 


A, (y) =A ld (YD; 
No (Yi, Yo, Ys TIS sy & 2 << gY¥ KO (Ys) = © (Y2) =9(Y) &T (Yi) &T (Ys) & 
& F (b(Y1)s P (Yo), PCW): 


As(y’, 9, i,T) = ley) <se(&TY)& Oy") = s(b (9), DI; 
U (x, T) = (y) LY< 5x > {T (y) ~ [Ar (y) V (E yi) (E yo) As (Yt, Yas Ys T)V 
V (if) (Ey) As(y’, y, I, T)I}1; 
Bix) =2(E TY Ua TD) & A); BieZ) 204) = 2k B(x); 
B(x,z)— pequKkaT OKasyeMOCTH CHCTeMbI Sy: HCO xX eCTb JOKa3aTeJIbCTBO 
3 S, (OpMyJIbI C HOMeEpOM Z. 


* dynkuun <x/y, eXp, (x) u long(y) cm. (3). 
** Jlna HeveTHBIX YMC X MOXKHO CyuTaTb, 4TO f (x) = 0. 
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OnpeyemmM TpaHc*bHHHTHOH WHAyKIweH NO &% MpefuKaTbI JOKasyeMo 
cuctem S, B,(x,z). Tlosoxum: 


Dy (y) = (2) {{Aj (exp (y))V(En) beuse, F ($ [expn (y)], 9 [expm (y)], Viexpz (YI) 


g(y) [<p enTT 

& expz (Y) <s/ (0)} & (7) Ca) he <_m—> exPn (Y) << seXPm (Y) I; 
n<long(y 
m<iong(y) 


By (x) = Ce y) [Do (y) & €XPiong (y) (y) = x], 


< 
re € (x) — HekoTopaa cupenmrenean (yHKWMA, OrpaHHunMBalollad KBaHTOp; 
B, (x, Z) = (*) =z& By (x). 
Ecau mpeguxatht D,(y), Ba(x) u B.(x,z) MocTpoeHbl, TO 
Due1 (y) a 
Sain (exp: (y)) v (En) (Em) F (lexpn(y)1, PlexPa (y)], » [expz (y)]) 


i<long ( 
(i) Ey’) Aa i’, exps (4), i, Ba)l & f (cd) < gexps (y) <a (@ OI} & 
& (1) (rt) [p< m —» expan (9) SyekDn ONs 


n<long (y) 
m<long (y) 
Brox (x) = Ba (x) V (EY) [Door (y) & €XDPiong (y) (y) aa x]; 
IYSMX 


Baey (2) SU (a) = 2 & Bye (oe 
Ecau « 2-ro pofa, To Ba(x,z)= (x) =z& B(x) &x< of (&). 
Jloka3aTesbcTBO TeEOPeMbI ONHpaeTCH Ha CJIeMyIOUHe JIeEMMbI: 
Jlemma 1. B S, 60le00umo copmyaot: 
1) U (x, Ty) &U (x, T2) > (y) {y¥ < 5% > [T1 (Y) ~ T2 (9)]}}; 
Neb); 
3) ¥< sf (%)—> U (x, Bz); 
4) Ba(x%)~ B(x) &x< gf (a). 
Jlemma 2. Dopmyaa B,(x,2) (B(x, 2)) paspewuma e@ cucmeme S, (S.) 
Jlemma 3. Ecau us dopmyao c Homepom n 6 Sz (6 Sy) 6e3 npumeneHu 
npasuaa Kapxana eoleoduma gopmyaa c Homepom m, mo 6 S, 6oleé0dum 
gopmyna (Ex) B,(x,n)—(Ex) Ba(x,m) ((Ex) B(x, n) (Ex) B(x, m)). 
JlemMa 4. Ecau uucao r seanemca HOomepom qopmyAvl; e (z) — PyAKYUs 
darian Homep opmyAbl, ABAAOWeLICA OMpUuYyaHUem GopmYAbL C HOMEepOM % 
mo 6 Soe, 6bl600UMb Mopmy Abt: 
(Ex) By (x, e(r))-> (Ex) Ba (x, e[s(r, ¥)]), 
(Ex) B(x, e(r)) > (Ex) B(x, e[s(r, y)])- 


Jiemma 5. B cucmeme Soge (noaaean 0@(kR+1)=(0@kR)@B1) Oa 
M00020 4UCAA gq 6ol600UMbL GopmY ADI: 


By (x, q)— (Eu) Ba (u, 8 (ra, x)), e0€ ra —Homep hopmyavt B, (a, q); 
B(x, q)—(Eu)B(u, s(r, x)), ee r—Homep dopmyavi B (a, q). 


Jlemmpt 3, 4 u 5 —coorBeTcTBeHHO, l-e, 2-e uv 3-e ycOBHA clpaBenst 
BOCTH BTOpolt Teopembi Teqen#, yKasannpie TwibOeprom u Bepxaiicom ps (2 
OCHOBHbIM MeTOJOM [lOKasaTeJIbCTBa JIEMM SIBJIACTCA TpaHC(PHHUTHAA WMHLYKUU! 

JloKa3aTeJIbCTBO CaMHX TeOPeM HENOVJIHOTHI AI cuctem S,, 0D6<;«, 
cuctembl Sy MpoBosuTcsA Mo cxemaM, JanHbiM Tyab6eptom uv Bepnaiicom B (? 

§ 2. B nacrosmel pa6oTe B KavecTBe (opMasMsallMH KylaccuyecKoro ali 
Jm3a BbIOpaHa OMMCaHHas Bbile cuctema Sy). Tako BbIG6op mpaBomoueH, Tz 
KaK, C OMHOM CTOPOHbI, TeOpusA KOHTHHYYMa MOxXeT ObITb BECbMa IIpOCcTo MOcTpoel 
B 9TOH CHCTeMe NyTeM KOJMpoBaHusA JeliCTBHTebHbIX UCe mpesuKaTam: 
C [pyro CTOPOHbI, TeOPHA MHOKeCTB 3HayHTeIbHO Wupe cuctembl S,. B x 
yecTBe MpHMepa KOHCTpyKTHBHOrO aHawiM3a B3ATa cucTemMa B. AKkepmana (° 
OCHOBHDIM Pe3yJIbTaTOM ABJIACTCH CJeyIoulad Teopema. 
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Teopema. B koxcmpykmusnom axaause Axkkepmana He moocem O6vimb 
locmpoena NpasuAbHaA moder’ cucmemol S,. 

_ Hwxe chopmMyMpopano NowATHe NpaBHJIbHOli MofemM HM yKa3aH MeTOy JoKa- 
}ATEJIDCTBA TEOPeMPl. 

HasopeM akcHomaTuueckyto cucremy STomcuctreMoll aK cCHOMATH 4e- 


>Kou cucTeMbI A, ec MHOxecTBa TepMoB uM (popmy.a cucTeMbl S  ABUIA- 
OTCA COOTBETCTBEHHO MOJMHO2XKeCTBAMH MHOXKECTB TepMoB H (opMyJ CHcTeMbI A. 


Ha30Bem moycucTemy S aKcnomaruyeckoli cuctemst A mo Mebio akCHo- 
MaTHueckOH cucTembl S B cucTeMe A, ecam: 1) mexy MHoxecTBaMu 


TepMoB H (POpMyI CHCTeMbI San COOTBETCTBEHHO, MHOXKECTBAMH TepMOB H (pop- 
My cucTembI S, 2) MexKqy aKCHoMaMH 4 paBusamu BpIBoma cucrem S u S 
MOXKHO YCTaHOBHTb B3aWMHO-OAHOSHAYHOe COOTBETCTBHe, ABJIAIOWeecHh M30MOp- 
(P¥3MOM OTHOCHTeJIbHO MIpaBH BbIBOZa cuctem S xy S. 

JlonycruM, 4TO B cucreme S nocrpoeubt: 1) apudmerusanua cucTembl S u 
MpequKaT WOKasyeMocTH sToH cHcTempl B(x, 2Z); 2) apudmerusayun cucrempl A 
WM MpequkaT JoKasyemocru cuctempl A Ba (x,z); 3) byHKuua ea (na), Ratoulan 
{10 HoMepy “4 (opMyvIbI cucrempl A HOMep (popMysbI, ABsIAIOUelcA (B CMBICJIe 
cucTeMbI A) ee oTpHiaHveM. 

Moyen S cuctemp! S B cucreme A Ha3biBaeTCA IM paBUJIbHOH, eCJIH BBI- 
HOJHeHb! CleLylollwe YeTbIpe yCnoBuA: 1) B cucteme S MoxkHO NOCTpouTb Mpesu- 
}KaT JIOKa3yeMOCTH CHCTeMbI S B (x, Z) HM (WIA KaxKgoro HaTypasbHOoro uyHcua 
|f BblBecTH opMy.ly (Ex) B(x, n)>(E x) Ba(x,n); 2) ecmm x—uHomep dop- 
/MYJIbI CHCTEMBI S, a xX—HOMep (opMyvIbl, CooTBeTCTBYIOIeH 3sTOH opMyvie 
|B Moyen S, TO B CHcTeMe S cymectByet (yuku f(x) takan, uto f (x) = 
=x; 3) B cucteme S cyulecTByeT (opMysia c HOoMepoM fr, a B cucTeme A 
| cylllecTByeT BbIBOLUMad (opMyvia c HOMepoM ft, Takue, 4TO B S OKa3yeMbI 
dopmyubr (E x) Ba (%, ta) HW i(r) = ea (ta); 4) ecam B cucreme S aA uncsIa nN 
BbIBOAUMa (popmysia (Ex) B(x, f(n)), TO BbIBO_uMa Hu copmyaa (EWS Gon): 

JloKa3aTeJIbCTBO TeOpeMbI ONHpaeTCA TOJbKO Ha ycwoBuA 1) — 4) npaBHuip- 
HocTH Momemu. IIpexye Bcero B cucTeme S, cTpouHTca mpequkaT OKasyemMocTHu 
cucTeMbI AKKepMaHa. Tak Kak KOHCTPYKTHBHbIM aHamwu3 AKKepMaHa eCTb 
-cHcTeMa c orpaHHyeHHbIM UpaBuyioM KapuHatia ompemeseHHoro TpaHcHHHTHOrO 

paHra, TO 93TO MOXHO CieslaTb TEM %Ke CaMbIM MeTOJIOM, KaK BDILe OblH M0- 
CTPOeHbI WpesuKaTb! WOKa3syemocTH Awd cuctrem S,. Jlanee noKasbiBaeTca, 4TO 
WOKa3aTeJIbCTBO HelMpoTHBOpeyMBOocTH, JaHHoe AkkKepMaHOM JIA CBOeH CHCTeMbI 
KOHCTPYKTHBHOTO aHasi3a, MO*KeT OblTb (OpMaJIbHO MpoBeseHO B cucTeMe So, 
T. e. uTo B S, BbIBOAUMa (OpMYvIa, BbIPaxKaloulad HeEMPOTHBOPeYHBOCTb CHCTeMbI 
AkkepMana. 

Sak MOUHTeCJIbHbIM STAM WOKasaTesbCTBa MpoBOsuTcA oT mpoTuBHoro. Jony- 
CTMM, 4TO CyllecTByeT paBuJIbHad MOjeb Sy cHcTeMbl Sy) B KOHCTpyKTHBHOM 
aHamuse AkkKepMaHa. Torjla, M0 CBOHMCTBaM MpaBHJIbHOW MOjleJIM, u3 (opMyvIbI, 
BbIparKalollleli HeMpOTHBOpeyHBOCTb CHcTeMbl AkKepMaHa B So, BbIBOLMMa (op- 


MyJla, BbIpaxkaioulad HerpoTHBOpeuHBOCTh IpaBHJIbHolt Mofemu S,, a U3 9TOU 
nocueqHeH PopMybI BbIBOUMa CopMyvIa, BbIparKalollad HeMpOTHBOPedMBOCTh 
camo cuctemb! S), H MbI MpHxXOuM K MpOTHBOpeyHio CO BTOpoH Teopemoli 
HeMOJIHOThI JIA cucTempl Sy, yrBepxalouleH, uro (opmMyvla, BbIpakaloulan 
HeMPOTHBOPeYHBOCTh CHcTeMbI Sj, BHYTPH 3TOM CHCTeMbI HeBbIBOAMMA. 


Ppi6uHCKHH BeyepHul Tlocrynusto 
aBMaTeXHOJIOrHueCKHH MHCTHTYT 25 XII 1957 


IMTHUPOBAHHASA JIMTEPATYPA 


TP BARios sem Nesymowuocee. eo 10(l0o7). 2D: Hilbert, P.Bernay s, 
Grundlagen der Mathematik, Berlin, 1, 1934;2,1939. *® W. Ackermann, Math. Zs., 
55, Ne 3, 364 (1952); 57, Ne 2, 155 (1953). ‘Pp. Tere p, Pexypcusunre dynkunn, M., 1954. 
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Jloknzagn AkaweMuM HaykK 
1958. Tom 120, Ne 6 


C. Ml. PHHAKOB 


MOBEPXHOCTH ®OCCA B E, 
(ITpedcmaeaeno akademukom IT. C. Anexcandpoestm 20 IT 1958) 


1. Tlopepxuoctu occa (+) Obwin onpeyzeueHbl 3THM aBTOpOM B Ez Kak IC 
BePXHOCTH, OGaalollve COMpsAxXeHHOM CHCTeMOM H3 JByX CeMeHCTB reowesuuE 
CKUX JIMHHH. OHM OTOOparKaloTCA NapadebHbIMH HOPMaIAMH Ha NCeBocHep) 
Tak, UTO COMpsAxKeHHAaA CeTh Mocca nepexo_UT B ACHMMTOTHYeCKHe HHH. OF! 
JONYCKaloT HempepbiBHoe MsrHOaHHe Cc COxXpaHeHHem cucTembl Mocca. Tumap (?? 
paccMaTpHBad KOHTpYySHUHH C POKaJIbHbIMH C€TAMM H3 JIMHHM KPUBU3HBI, H 
XOJHT MOBepXHOCTbh Mocca Kak TY MOBEPXHOCTb WeHTPOB (POKaJIbHOM MOMOCT 
y KOTOPpOH HOPMaJIb NapadietbHa yyy KoHrTpysHuHH Tumapa. B nacroame? 
3aMeTKe paCCMATPHBAaIOTCA ABYMEpHbIe MOBepXHOCTH B Ey C CONps2KeHHO} 
ceTbio Mocca; Ha HHX MepeHOCATCA JO H3BeCTHOH PpaHHIbl BCe CBOHCTBa STH 
3aMeUaTEJIBHbIX MOBEpXHOCTeH. | 

2. Ec mpucoequHuTb K ToukKam M noBepxHocTH penep H3 YueTHIpex emi 
HHYHBIX BeKTOpOB e; (i= 1, 2), MexKallMxX Ha KaCaTeJIbHbIX K JIMHHAM cers 
Mocca, H ea ( = 3,4), OPTOTOHAaJIbHbIX K KaCaTeJIbHOH MJIOCKOCTH HM MeXKji\ 
co6ol, TO, Noarad e,€, = COS%, NOJYYHM JIA KOMMOHeEHTOB HH(HHUTeSHMaJb: 
HbIX CMeIMeHHH pemepa 


dM=o'e;, de;=wole;+ofe., de, = oe; + ofeg 


— 
bene 


COOTHOLIeHHA 
4 3 2 1 de i i 
3+ o,=0, of + @ + cae =0, wo; =—; COS 9, 
f . * a ¢ ' 
Oos=a=0, w,sinte=ocosp—a; (ij). (2 


Jludepenunpya BHeWIHuM OOpa3s0M ypaBHeHua w* = 0, Nomyuum mocu 
pa3BepTbiBaHHA moO JemMMe Kaptana 


wo; = [7jo!. 


Orcioya Be acummToTuyecKHe copmpr ©” nu reojesnueckand KpuBusna ky 
da , 
O* = Fw'o!, Ry = +4 as Sing, (S 
rye “—yrojI KacaTeJIbHOH K JIMHHH C OCbIO e,. 
Tenepb Bce TpeOoBaHHA Ha noBepxHocTb Pocca 6yzyr 


w=0, [oe] =0,  [eo"] = 
JI ; 
Oe lho, Orie (He cyMMupoBatb! i = jf). (4 
Jludepeniupya BHeLIHHM @O6pa30M, Moy4yHM 

[Ali:,o']=0,  [aih;, a!] = 0; (5 

Ali; = dlj, + Uzog + Ui (hy + 2h: cos @) w!, (6 

K i 
Ahi = dh +{ (hy +secfo', K = Guth + Ath. 
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Ilockombky mpu 6 KBapaTuuHbIx ypaBHeHusx (5) Kaxjloe ypaBHeHHe co-~ 


Mep»xxuT Hopyto (opmy Al?;, Ah;, cucrema — B HHBOMOMMH H ONpejemsmer MOBepx~ 
foctH ®occa B Ey c npox“sBon0M s; = 6 dynkunli omnoro apryMenta. 

3. HerpyfHo sameTHTb, 4TO moBepxHoctH Wocea (4), (5) jomycKator 
HelpepbiBHoe usrHOaHHe Ha vlaBHOM OCHOBaHHH 3 JIByX CeMelicTB reojesnue- 
CKHX JHHHH © = 0 u w'=0. Jlocrarouno, coxpaHaad Te 2e 3HayeHMA (popM. 


2 1 
O', @, O, Oj, a TAaKKe o UH A;, 3alaTb HOBbIC BeMUHHEI 
1 Shae. Nes = on boo, y= const. 


Torna AJA HOBOH MNOBeEPpXHOCTH HMeeM 


K=K, Alj=vAi,, Alj= —-Al, Ah; = Ah, 


7 YpaBHenua (4), (5) GyAyT yOBMeTBOPeHbI UM JIMHeEHHDbI 3JIEMeHT 
ds* = (1)? + 2 w!w* cos o + (w?)? 


ScoxpaHuTca. CreqopaTeJIbHO, IPH H3MeHeCHHH MapaMeTpa v MoBepXHocTb Pocca: 
{Oymer HenpepbiBHO usrHvOaTbeaA, COxXpaHAA CBoIO cucTemy occa. 

4. KourpysHWua KaCaTevIbHbIxX K TreoflesvyeckuM w* = Q HIM wt = 0 NoBepx- 
}uoctu (M) jonyckaer cemelicTBO OpTOroHaJIbHbIX NoBepxHoctel. Ecvim, Hampu- 
‘mep, payuyc-BeKTop 

M, = M + de, (7) 


CBOHM KOHILOM OMNHCbIBaeT MOBEPXHOCTb, OPTOrOHaJIbHy!O JyyaM €;, TO MMeeM 
dM,-e, = 0 umm, Auddepenuupya (7), 


dk + w! + w? cose = 0. (8); 


OTO ypaBHeHve BMOHe HHTerpupyeMo HM oMmpeyemAeT CeMeiCTBO OPTOrOHaJIbHbIX 
| nopepxuoctelt (M,), u60 BHemHuH Auddepentvan, B cumy (2), oOpaliaetcs 
B Hyb. Jlucdepenumpys (7), wMeem 


dM, = izAHyo1 + i, (1 + AA) sin go”, (9) 
re 
[3 es 5g Ges ; €. — €, COS Be 0 se. Sn rhe 
eters ot Maciel) (10) 


€JIMHMUHbIe OPTOFOHAaJIbHble BEKTOPbI. 
J[ucddepenuupyaA emule pa3, NowyuMM 


473) 78 4 
: : K 2 €j— &2COSP | i Tn Ayes [113 iat 
A= — i OO 1 — | 5 i ; 
A, sin © sin? © H? 1 
3 4 (1 I) 
° Hy [358 =F [oe ) 2 
ee ot Hi tbe : ot 
dig = — 1,H, ctg gw'+ hy sin oe,-+ ats rE @ 


HerpyaHo noKasaTb, 4TO ceTb sMHHMi, CooTBeTCTByIOUMx ceTH occa, Ha 
nopepxHoctu (M,) He TOMbKO OpTOrOHaJIbHa, HO HM COMps2KeHa; HMCHHO, CJIY*KUT 
(bokambHOl ceTbIO Aid KourpysHuMH (My, iy), (Mu, ie). Ecm, Hanpymep, M, = 
= M, + pi; — poxyce KourpysHumM (Mj,i,), TO AMA NoWxofAlero CMeULeHHs 


dM, = 9iy, (12) 
HO [4 73] 3 4 
if Hy e;— e2cos@ tit fea 143 Tn 
dM, = \ i, (AH, + Pi) +P sin @ sin © 2 Hi, a 4 
1 


F P : K \ 
+ fins + ie| (1 4h) sine — p ae |}, (13) 
1215) 


re 
d= Poe Al = ar? AG ave (1: 
Orcioga TpeSopanne (12) ynopmerBopseTca ByMA crocoOaMh: 


1) w? = 0, 0 =0; 2) ot =0) p= CPM. (1! 


Tleppoe pemienne paet cokyc M, u toKambHoe CeMelicTBO mw’ = 0, BTE 


poe — doxyc 
in2 
M, = M, + i, Hey ee Man “= (1é 


H ceMelcTBO @! = 0, 

5. Cetb w2=0, w!=0O Ha mopepxHoctu (M,), cooTBeTcTBylollaa ce 
occa, HM OpToroHasbHa HM comps2KeHa. OnHako NoBepxHocTb (M,) He Oyye 
rlopepxHocTb1o Tumapa, Tak Kak (oKasIbHad ceTb Ha mopepxHoctu (M,) F 
optToroHawbHa. JlecTBuTebHO, BHOcH p mo cbopmyse (15) B (13), mony4 


. 1+ rh .. ey 
dh, = {i Os + on) +2 sing (EIB ORE 


jl4 [3] B ec, — ie e3 | 

ogg 11 GE , * 2 | 

SSS @ 1 oO", | 
ae Aa Re ae 1P2 


HM YCJIOBHe OPTOrOHaIbHOCTH (poKaJIbHoH ceTH (AH, + 9;) 9, =O pH p.=4| 
9K BUBAJICHTHO | 


[AH @! + dp, w] = 0, 


WIM, moce MoxcTaHoBKH dp u3 (15): | 
K ( eit == iy in) — Hy ( pola mir Bolts) =a 0 


HJM 
(ile a Tie) (a an <a an) = 0. 


O6patlenve B HYyJIb MepBoro MHOXMKUTeIA MPHBOAMT K COBMaeHHIO aCMHMIITC 
THyecKuX (bopm 03, 4 nw kK TpexMepHomy OObeMMOLeMy MpocTpaHcTBy. Odpa 
leHHe B HYJIb BTOPOrO MHOMKUTEJIA 3aNMCbIBAaeTCA B IKBUBAJICHTHOM (bopMe 


Ag naa LAG =0 
HJIM 
Oe aoe d Bo 
i= Gare toa ; 
i 


OTKy]a BHeEWHUM judpepeHuMpoBanvem Moulyyuaem 


' 1 2 
[coqeoy] + [coxen3] = 0, 
WM OMATb 


ikea 0s 


Takum oOpasom, ycTaHopenHas TnuapoM cBa3b MexKy noBepxHocTsaml 
occa Hu nopepxHocramu Tvmapa cyulecrByeT To/bKO B TPeXMepHOM mpocT 
paHCTBe. 


Tocrynuso 
18 II 1958 
UMTHPOBAHHAA JIMTEPATYPA 


1 A. Voss, Sitzungsber. Akad. Wiss. Miinchen, 18, 95 (1883).4- 2-C. Guichade 
Ann. Ecole Norm. Sup., (3), 6, 333 (1889); C. R., 110, 995 (1890). 
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Jloxnann AKkanemun Hayrk CCCP 
1958. Tom 120, Ni 6 


MATEMATHKA 


| MW. P. WA®APEBHY 


SANJAYA NOPPY)KEHHA AJIA PACHAJIAFOWMXCA PACWIMPEHHA 


(ITpedcmasaexno axademukom H. M. Buxoepadoeeim 18 II 1958) 


| Saflaua norpyxkeHuaA mpeqnouaraer 3aaHHbIMH HOPMasbHOe pacimMpeHne 
k/Q c rpynnot Tanya F, rpynny G u snumopdusm ¢ : GF. Tpe6yerca naiitu 
)YCIOBHA, IIpH KOTOPBIX CYIIeCTByeT HOPMaJIbHOe pacuiMpeHue K/Q c rpynnont 
Tanya G taxoe, uro KDA u 9nuMOpcu3M ¢ coBMaaer C eCTeCTBCHHbIM TOMO- 
me pdremon rpymns! Tanya noma Ha rpynny Tanya nognoua. 
| [pymna G na3pipaetca pacnaxawmumMcn pacmupenuem 
cpBoero oO6pasa Fupu TOMOMOPOH3 Me @, ecaM Ona CONEPKUT 
noyrpyuny, KoTopadt mpu y H3oMOpmHO oTroOpamaetca Ha F. Takux norpynn 
/MO2KET ObITh HECKOIbKO. B JastbHeliwem Mb! OyeM CUHTaTb BbIOpaHHOl OAHY U3 
/HMX H Oyflem OOo3HayaTb ee uepes F. Ecnu agpo 9 ectb VN, T0 G= F- N. Moi 
Oyfem ropopuTb, uTo G ecTh pacnafawmeeca pacmupenHue 
ma pyune F c agpom NWN, 
| Hacrosllad 3aMeTKa HMeeT CBOE UWebiO COOOIIeHHE CeEMyIOUlero Pe3yuJIb- 
Tava: 
| Teopema l. Sadaua noepynenun paspetuuma Ona n06020 nora aneebpau- 
—4ecKux uucenk, ecau G— pacnadarweeca pacuupenue C HUALNOMEHMHOLM AO POM. 
) OTa TeopeMa COJepxKHT B KaveCTBE YaCTHbIX CIY4aeB PAL peSybTAaTOB, Nowy- 
YeCHHBIX paHble B 3akaye NOrpyKeHHA UM B 3afaye MOCTpoeHHA Moe Cc 3aqaH- 
Holi rpynnoi Tanya. 
) Ecau F = 1, To Teopema | JoKa3blBaeT CYICCTBOBaHHe pacliMpeHHa C Mpo- 
 M3BOJIbHOH HUJIbMOTeHTHOK rpynnol Tanya N, korTopoe Opluio WoKa3aHo, ecu 
-miopamoxk N ueueren, [lonpuem (') u Pelixaprtom (*), a 11a Npow3sBoNbHOH rpyn- 
mbt NV aptopom (3). B cayuae, korga aqpo N adeneso, Teopema | Ona JoKa3ana 
[Jonmpbiem (*) 4 6omee npambimM Metojwom — J[enone u MayeeBnm (°). B caryuaax, 
Kora rpymma WN ectb p-rpynna kslacca C <p uM NopayKH rpynn Gu N B3auM- 
HO MIpocTnl, Teopema | Opuia JoKa3aHa aBropom (°). Tak Kak BCAKaA paspellu- 
Maa rpynna © apaserca daKTop-rpynnon rpynnp G, nowyyaiouelica WenouKol 
pacnalaroulaxca pacuiMpeHul C HHJIbNOTeHTHBIMH Apamu (*), TO 43 Teopempt | 
BbITeKaeT CYIU[CCTBOBAHHe MOA allreOpavyecKHX YHCe C MPOWSBOJIbHOH paspe- 
mumol rpynnot Tanya. Stor baxT Obit panbie OKasaH aBTOPoOM (*) Ha OCHOBAa- 
HUM pellleHH HEKOTOPOH Oomee HCKYCCTBEHHOM 3aqayW MorpyKeHHa. 
TloKa3aTeIbcTBO TeOpeMbI | OCHOBbIBAeTCA Ha COOOPaxKeHHAX, OIM3KHX K TEM, 
KOTOPbIe HCMO/Ib3OBaJIHCb B padotax aBropa (’, ®, °). OCHOBHBIM OTJIM4HEM ABIIA- 
eTCA TO, YTO NOHATHE WOIbWeBa NOA, HCHOMb3OBaBUIeecA B 2THX paboTaXx, 3a- 
MCHACTCA TENePb NOHATHEM OTHOCHTCIbHO-WO/IbUeBA NOMA. OYeBHAHO, YTO MOXK- 
HO OrpaHHuHTEcaA cayuaem, Korga N—rpynna nopayka /*, rye 1 —mpoctoe 
yvcno. PaccmorpuM cHayasa ciyyali, Korga u G aBasetca l-rpynnoi. Iloznone 
noma K, mpuHaymexamee nogrpymne F, o603HayHM Yepe3 ‘be 
Ilone K 6yeM HasbIBaTb OTHOCHTEJIbHO-IOJbILeBbIM (OTHOCHTEIbHO k), ecu 
JIA Hero BbINOTHeEHbI CJIELYIOuUlWe YCJIOBHA: 
1. Or Kaxoro mpoctoro JenuTena AuckpuMuHnanta noms k/Q oTuMerIseTcA 
p L mpoctol MHOxUTeIb 1-ro nopsyKa B 1-H cremeHH. 


4 3axasa 538 12a 


2. IIpocrsie WenuTenu Wuckpumunanta K/k pacnajaiorca B K Ha MmpocTbl 
quBusopbl 1-ro nopsyqkKa, a B R/Q ne ABMAIOTCA KPHTHYCCKUMH M UMeIOT MOpA 


nox 1. 
3. A6comOTHBIe HOpMbI MpocTHIx JesMTemeH uckpuMunanta K/k yjosue 


TBOPAIOT YCJIOBHAM 


rye A ocTaTOuHO BeJHKO. 
4. IIpocrpie nemutemm 1 momHocTbio pacnagaiorca B K/k. 
5. BemlecrBeHHble 6eCKOHedHO yaJieHHble JMBUZOpbI Rk ocTaroTcs pemlect: 


BeHHbIMH B K. 
CBa3b 3TOrO MOHATHA Cc 3afaueH NOrpy2KeHHA OCHOBbIBaeTCA Ha CJleqyroule 


Teopeme. Ilycrb Z—HoOpMaJIbHbIM JeHTeb NopayKa J B N. O6osHagum yepe 
N, Gu K rpynns N/Z, G/Z u none, umetoujee rpynny Vanya G. Tomomop- 
(pu3M ¢: G>G oToOpaxkaeT F y3omop(pxo. OtToxyectBuiaa OF c F, Mbl Moxe 
Hamucatb, utTo G=N-F. Tlogznoue K, lipHuawiexamee NV, o6o03HauaeM 4e- 
pes R. 

Teopema 2. Sadaua noepyceHun, onpedeaneman nosem K u 20momop- 
dusmom ¢: G—>G, paspeuiuma, ecau none K omxocumenvxo-woroyeeo (omno- 
cumeaonHo fk). | 

Ilycrb Tenepb nopayok G mnpousBosieH. O6osHauuM uepe3s H cHJIOBCKYHE 
[-nogrpyuny G. Ilyctrs A—MunuMasbHbIt aOeeB HOpMaJIbHBIM JemuTeIb G,, 
nexanui B NV. Tonoxum G/A=G, H/A=H, N/A= N, u o603HauuM yepea 
© romomopibusm G ua G. [lone c rpynnow Tanya G Haq nosem x OO03HauHi 
yepes K/x, a ero mNosnoma, mpHHaqiexanne H u N,—uepe3 Q u k. I pume- 
HAA pelyKUMOHHy!IO Teopemy Payyeesa (*) H Koxenpepdepa (2°), MoxHO nouwy- 
YHTb H3 TeopeMbl 2 CJIeAYIOUIWH pesyJIbTarT. 

Teopema 3. 3adaua noepyocenun, onpedeanemaa nonem K/x ueomomop- 
dusmom 9: G->G, paspewuma, ecau nore K/QomxHocumerono-woreyeso (om- 
HOCUMENHO Rk). 

Ilone K, ABsIsIOWeecd pellleHHeM 3aj,a4uH MorpyKeHHA, KoTOpasA ccopmyuin- 
poBaHa B TeopeMe 3, He OyyeT, BOOOMIe TOBOPA, OTHOCHTeJIbHO-INOJIbILeBbIM. 
YCJIOBHA TOTO, UTOOI eFO MOXKHO ObWIO BbIOPaTb OTHOCHTEJIbHO-LIOJIbILeBbIM, | 
MOryT ObITb HalieHbl aHaJIOrHYHO TOMY, KaK 9TO Jeaocb B paOoTax (3, °, §). 


Ounv 3akJOUaIOTCH B PaBeHCTBe CMH HEKOTOPbIX HHBapHaHToB x;(K) nos} 
K, 3HaueHHA KOTOPbIX ABJAIOTCA KOpHaAMH /-H cTemeHH u3 1. 


IIpeqnouioxKum, uro rpynna N umeer d oOpa3yrtomlux $1,...,Sg, a rpymma 
F — ropsoK m. PaccMoTpuM MIpHBeeHHylo CBOOO,HYIO rpynmy ksacca cNZ Cc 
md oOpa3yrouluMu of, 1 = 1, ,d, fF, dbaxrop-rpynnoi Kotopoi saBasert- | 


ca N. Onpenems iepectaHoBKy f C of; UpaByiamMu 


PRC hear Bey 


MbI MoyuumM rpyumy F-2g, Koropy!o0 oOo3sHauwm yepes G7. Oro6paxenue 
f— I ON ers si 


é ° = 
onpesesiseT romomopdu3m Gy na G, u3omopdHo oro6paxkatouuiiF ua F. V3) 
aToro culeqyeT, 4YTO M3 paspelIMMOcTH safa4uH NorpyxXeHua, oMmpesenenuott 


mouemM k u romomopdpusmom @j—>F, caeqyer paspewmMoctb ucxo_HoH 3anaun | 
norpy2KeHHa. | 
IIpenmozoxHM, TO JVIX smuoOoro d foKa3aHO cCyulecTBoBaHMe noua 


(ail — I 
ad —k, umeiomero rpynmy Tanya G7 *. Jina Bosmoxnocta norpy>KeHud 


aToro Mola B Moe Kg HeOOXOZuMO, 4TOObI MHBapHaHTHl yé (Ka ’), O KOTOPbIX 
OblIO CKa3aHO BbIlle, paBHAHcb 1. [Ipumenaa anmapaT, pa3BuTblii B padoTax 
(°,°, 8) MoxKHO MOJIYaHTb culeqyioulee yTBepx enue. 
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 Teopema 4. J[na kascdoeo Hamypanonoeo uucaa 8 cylwecmeyem makoe 
d(8), 4mo 6 amb6om nore Ki *, codepocawen k u omnocumenvHo-Worbyesom, 
cywecmeyem nodnore K§*, makowe codepscauee k, uneapuanmel Komopoeo 
yi(Ks*) pasno 1. 

Taxoe moe K§$ * moxHO, cieqoBaTeJIbHO, NOrpy3HTb B OTHOCHTeJIbHO- 
Woubieso (Haq k) mone K§. WocaeqospatesbHoe mpumMenenue Toro mpomecca 
M j\aeT WOKasaTesIbcTBO TeopempI |. 

Tlocrynuso 
Li LISS 


UMTHPOBAHHAA JIMTEPATYPA 


| 1A.Scholz, Math. Zs., 42, 161 (1936). * H.Reichardt, J. Reine u. Angew. 
Math., 177, 1 (1937). 3? U.P. agmapesus4, U3s. AHCCCP, cep. matem., 18, 216 (1954). 
4 A.Scholz, Math. Zs., 30, 332 (1929). 55. H. enone, J. K. Dagagees, Martem. 
cOopH., 15 (57), 243 (1943). ®° HW. P. Wladapesu 4, Mss. AH CCCP, cep. matem., 18, 389 (1954). 
“OO. Ore, Duke Math. J., 5, 431 (1939). § HW. P. Wladmapesuas, Mss. AH CCCP, 
cep. matem., 18, 525 (1954). ® 0. K. ®aggees, JAH, 92, 703 (1953). 4° R. Ko- 
chendo6rffer, Math. Nachr., 10, 75 (1953). 
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Jloxnann Akagemun Hayrk CCCP 
1958. Tom 120, Ns 6 | 


THIPOMEXAHHK<A 


A. A. KOBAJIEB 


O CHEKTPAJIbBHOM MPEJCTABJIEHHH AKCHAJIBHOCHMMETPHYOHO 
TYPBYJIEHTHOCTH YUAHJPACEKAPA 


(ITpedcmaeneno axademuxom A. H. Koamozopoeoim 15 II 1958) 


Bo3HHKHOBeCHHeE aKCHaJIbHOCHMMeTPHUHOH TYpOyJICHTHOCTH CBA3aHO C Hal 
JIMUHeM (PH3SHYeCKH BHINeeCHHOTO HalpaBJIeHHA B 3ajaye (Hampumep, rpanuen” 
TemnepaTypHoro Noa HU Ap.). PacemorpuM cay4alt HecxKHMaeMO BASKOH KHL 
KOCTH IIpH HaIM4uHH TemmepaTypHoro noma. HecxkHMaeMOcTb, Kak OOBINHO B 3a 
wauax, CBASAHHbIX C TEMJIOMPOBOAHOCThIO, NOHHMAeTCHA B TOM CMBICJIe, YTO CYC? 
CTBE€HHbI TOJIbKO H3M€HEHHA IJIOTHOCTH, CBA3AHHbIC C TENJIOBbIM PaclIMpeHHe! 
B TEMMepaTYPHOM Mose; H3MCHCHHA XK MIOTHOCTH, OOYCJIOBJICHHbIe JBHXKCHHEN 
MW W3MCHeHHeM AaBJICEHHA, MpelnosaraloTcaA HeCYLUIECTBeHHbIMU MW He Mrparoulyl 
MH pOJIH. | 

Y paBHeHHA 3aau Ip yKa3aHHblxX AONYULeCHHAX Np HasHuHU noe 
rpaqveHTa TeMMepaTypbI 10 BePpTHKaJIH MMeCIOT, KaK H3BeCTHO, BULL | 


OV (Vy) V= — yO + vAV-+E AT’, 
a es ( 


AQ = (iy) T’ — si), 
rae . = 2/9; 8 = (x VT: Y= gu; a— sy TeMJIOBOrO paclIHpeHH 
*KuAKocTH; 7’ —iyabcaluaA TemMMepatypbl, — => +g (Ar) _ = By (i r)2s 


B mnpH6amKeHuH, B KOTOPOM i ae Eel fe Koppeus 
HHOHHbIX MOME€HTOB, AaHH3O0TPOMHad TypOyJIeHTHOCTb B HallieM cyyyae OMNCHIBA 
€TCA MpH MOMOMH CHCTeEMbI KOPpeJIAILMOHHbIX MOMECHTOB: 


bij = U0}; 
A; = 4/2(TV, —V.T’); 
L; =1/2(TV;, + ViT"); 
Y = 1/, (QT’ + TO; 


Q=TT’; 
P; = 4/o (QV, + Vi’); ( 
jillgie aE (QV; =O: CQ)’ 8 


Oo, One =o 
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J{1A OHOpoxHOH TypOyseHTHOCTH cucTeMa YpaBHeHHH jl MOMeHTOB (2) 
/wMeeT Bry (*) 


0b;; ou, ou 
a [ge Ate AE u Pex <5 
at = (AzA; be A; Az) + de; se dp; a 2vAb;; $ 


0M 
aie ae Pr 2yAdB — Bd jb A (+ v) AAG; 


OL; av ae (3) 
a — Gp, + Kr WAL ie Sr ro. 

AP; = — yee BS —i—— Ae aS SS=y @ 
i Y 1 9p) All; yj ip, ° o=MM’. 


Coorpetcrsytoulai b,; ClleKTpasibHan MOTHOCTL ompeyensetca cbopmyviamu (2) 
bij (9, t) = \ EMP) fii (Pp, t) dtp; fiz (Pt) = gg ( e-"P) B:3(p, t)dts. (4) 


AvasorMunbie (POpMYvIbI BbIMMCHIBaIOTCA JIA CKaJIAPHbIX H BEKTOPHBIX (PyHK- 
WMH 3afayw. OOo3HayHM CIeKTpaJIbHbIe MIOTHOCTH, COOTBETCTBYIOUIMe BEKTOPaM 
i, L;, il;, P;, sepes RY, RP, cP, CY: COOTBETCTBYIOWHe CKamapam ©, VY, @ — 
mepes S,, So, T 

B cusy yculoBHa Hec>xKHMaemocTH *xuAKOcTH OV;/Ox; = 0 BeKTOpHbIe HW TeH- 
ZOPHbl€ KOPPeJIALHOHHbIE MOMeHTHI OYAYT COJeCHOMaIbHbIMU. CoJIeHOMaJIbHbIi 
M0 OOOHM HHJeKcaM aKCHaJIbHOCHMMeTPHUHbIM TeH30p 0;; UM ‘COJICHOHaJIbHbILi 
| AKCHA@JIbHOCHMMeTpHYuHbIA BeKTOop L; uMeloT BH (?) 


) 1 db 
b;; = Fjlm de; (Cresmeps + Os\m®irsArPs + re 
i 


PmE irshrPs) > 
; (6) 
Lisp %, (LeprshrPs), 


rye 6,, 6,, L—onpexenstomue b;; u L; cKanapHble (yHKWMH, 3aBHCALMe OT 
—> Bay > 

o=|o| 4 uw =cos(Ao); A— eMHHHUHbIN BeKTOP, ON|pewemAIOULMH OCb CHMMeTPHH 

AHH30TPOMHH; jp — CHHMUHbIM MCeBAOTeEHSOp TpeTbero panra. 
Coorsercrpyiollue (5) cmeKTpaJibHble MoTHOCTH —TeH30p fiz; H BeKTOp 

R® — ymetor Bun: 


fez = — [p78 j; — pip hi— 
— [pip; + p®hdy + (pd)? — p) 8 — dypapr) — up; (Pd)] fos (6) 
R® = [hip? — pi (pr)] Re, 


a 
rme fy, fe, Re—CKanApHble PyHKuUwH, 3aBucauMe or p = |p| HU vi = cos(p A). 
Viz (4), (5) u (6) caenyioT hopmy.bl, caaspipatoulue f; (i = 1,2), Rec 0; Es 


©o Tt 27 
b2(0,u,t)+ pv i by (p, 4, t) = = \ \ \ po cos gefPeoseF, (p, uy, t) p? sin 9 dp de db; 
; 000 
CO. 21 (7) 
b, (p, 2, t) = <\ \\ pp cos gefPrcos?F, (p, uy, t) p> sin p dp de dp; 
000 
’ oo T 2 
L(p,u, t) = <\ \\ pp cospe!Peros*R, (p, 4, ¢) p® sin edp de dy, 
000 
“N “N 


rac’ oO = (po); vy = pcos + sin (pA) sin gcosb. 
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Anaslorvunble MOpMyJIbI 3amHcbiBalOTCH JIA OCTAJIbHbIX BeEKTOPOB. Jlerk¢ 
BbINHCaTh TakxKe (pOpMyJIbI OOpallleHHaA. | 

Tlogcrapasaat (4) m ananorwunble *opMyvibI B (3) HM HcMoub3ys (6), HomyYHM 
cleqyroulyio cucTeMy ypaBHennit jvia ompenenenusa f;, f2 HM Apyrux ompeyensi 
IOWHX CKaJIApOB: 


2s — oup? (ul — 1) Ri — 2th 


oe 2yR, — 2vp*fa; 


ot 
os == se Bia oo ahaa (8) 
OT _. — 28p? (U2 — 1) Ry — 2yp"T' 


> 


iC =aylph) Re; =p°Cs = (PAR: 
p?S, = —iy(paA)T; - p?S, = 0. 


OGmee pelwenuve cucTeMbI ypaBHeHui (8) uMeeT BUHL 


4 4 
fa = SYArlps ts) aed! s Ry = 3,Ai(ps a) sede 


i=1 sau 
4 4 
fe = Aj (p, U1) eeAt? 5 T= » A; (p, 1) &ceAz° ; (9) 
i=1 t=1 
R, (p, U4; t) a Rs (p, 4, 0) ayer, 
rye A; = —2vp?, Ay, A3, A, — KOpHM XapakTepucTHYeckoro ypaBHeHHA 


(A ++ Qvp?) {A$ + 3 (x + v) p?-A? +°A [2y (x + 2¥) p* + 2 (v + 2y) pt — 
—6By (ui — 1) + 49 (x +») 9° — 48y (K+ 9) p?(UI—-1)} =0, (10) 


a YHCIA X71, %i2, %3, %iq C TOUHOCTbIO JO MPOWSBObHOM MOCTOAHHOM paBHbl: 


iy = (Az + 2vp?) [Ai + (3x + ¥) pPAs + 2x (x + ») pt — 48y (¥i— I]; 
Gig = — B(A, + 2yp*) (As'-+ 2vp?); ozs = —2B?p? (ui — 1) (Ar-+ Qvp?); 
Kia = Wy (Az 2yp); Ay, = Q; Ai9 => QO; Ais = QO. (1 1B) 


IIpouspombybie dynKuuu A;(p,¥x1) (i= 1,2, 3, 4) onpegenmorca uepes 
HavaJIbHbIe€ SHAYCHHA MOMCHTHBIX (pyHKUMH. AnaJIOrHuHO TOMY, KaK B TeOpHH 
M30TponHoH TypOyJleHTHocTH (*) Np OTAeTbHBIX UaCTHBIX MpeznouoKennAx 
OTHOCHTCJIbHO 3ABHCHMOCTH CNeKTPaIbHOW (yHKUHH finn OT P MoOmyyarorca xo- 
POO H3BeCTHbIe PellleHHA AVIA bzq «THMa UCTOUHHKa», HaliqenHple M. JI. Mua- 
MHOHWMKOBBIM (*), JI. [. Jlotinanckum (4) u JI. UW. Cenospm (5), yas culy- 
Yas AKCHAJIbBHOCHMMETPHYHOH TypOyJIeHTHOCTH MO2KHO NOJYYHTb avasorwMunple 
YaCTHbIe pelleHua. Tak, Ja ie= Ci (¢= 1,2) Ha nocneqHux cTaquaAx BbI- 
poxkeHuA TypOysIeHTHOCTH 


C . 


Tipu fz = CCP (u,), rae C? — nomuom Teren6ayspa, uMeem 


2s (vt) Ee 200) (13) 
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CoorHouenue (6) mpuMeHaeTca jd MogcueTa MHTeHCHBHOCTH paccesHua 
‘3BYKa B aKCHaJIbHOCHMMeTPpHYHOM TYypOyJIeHTHOM ToTOKe. B cooTseTcrBHH Cc 
gopmyioh A. M. O6yxopa (°) ua Halero cryyaa uMeem: 


27 A2u02V on A2m2V 
Pa ie a (— (pk (pk) fg 
— [(kp)? - p? (kA)? + (pr)? 42— 2 (kA)(kp)(ph) — p?A®] fa}, (14) 


roe p= kn—k; A) u wm —amnuntyya uM YacToTa Najatomleh Bomb; n= r/r; 
|k | = w/c; c — cKopocTb 3BykKa. 
J\ia mojceuera fy Hfg Tesalorcsd KOHKpeTHbie MpesNosox*KeHHA (7) OTHOCHTEJIb- 
HO BHjla 3aBucHMocTel b, = b,(p, 2), bz = be (p,u). 
B 3aksO0ueHHe CUHTAIO CBOHM JOJIFOM BbIpa3sHTb TsyOokylo OarojapHocTb 
B. JI. Tepmany 3a nocraHoBKy TeMbI JaHHOM paOoTbl MU MOMOMb Mp ee BBI- 
NOJIHeHHH. 


Ilocrynuno 
15 If 1958 


IMTHPOBAHHAA JIMTEPATYPA 


1$.Chandrasekhar, Phil. Trans. Roy. Soc., A, 244, 884 (1952). #2 A.M. Sr- 
a om, 38. AH CCCP, cep. reorp. u reous., 12, Ne 6 (1948), 3M. O.Muaanouwnu- 
kos, JIAH, 22, N 5 (1938). 431. T. JlIot#uanecxuu, Tp. WAIM, s. 440 (1939). 
el. MH. Geros, JIAH, 30, Ne 7 (1941); © A.M. O6yxos, JIAH, 30; Ne 7 (1941). 
2B. 5b. TarapcKkuu, KOTO, 25, B. 1 (7) (1953). 


Jlokxnagn Akagemun wayrk CCCP 
1958. Tom 120, Ne 6 | 


THHPOMEX AHHKA 


M. JI. JIMOB 


O NPEJEJIbHbIX PEWIEHHAX BBJIM3H OCOBOH TOUKH 
(I1pedcmaéeaeno axademuxom JI. H. Cedoeoim 18 II 1958) 


IIpu nocrpoeHuu JIMHeapH3HpOBaHHOTO OKOJIO CHJIbHOrO B3pbIBa (1) pene: 
HHA OC€CHMMeTPHUHOH 3afa4uH O B3pbIBe B cpejle C MepeMeHHOH MJIOTHOCTHIC 
B. Il. Kapauxoppm (?) 6pi0 O6Hapy2KeHO, ITO JIMHeEAaPH3HPOBaHHbIM PellleHHem 
H€JIb3A YOBICTBOPHTb TpaHHYHOMY YCJIOBHIO B IWeHTpe B3pbIBa. OTO pellieHHeE 
HMEe€T B HeHTpe OCOOeHHOCTH, CJIEACTBHEM KOTOPOH ABJIACTCA MOABJICHHE B JIM: 
HeapH3HpOBaHHOM PelICHHH OeCKOHeCYHbIX 3HaYeHHH cKopocTH. AHamOrH4uHO 
ABJIeCHHe OblwIO OOHAPYKeHO H B OMHOMEPHOM 3aflaue Np JIMHeEapH3sallHu OKOI 
yacCTHOrO pellieHHA, pacCMaTpHBaeMOrO B paoore. Hue Ha KOHK peTHOM nipH- 
Mepe MIpOBeeHO HCCIeOBaHHe peleHHA HeIMHEHHbIX yYpaBHeHH BOTH3H OCO- 
6oH TOUKH MH MpHBeJeHbI CooOpaxKeHHA O NOCTPOeHHM IIpefebHbIX pelleHuid 
B OOULeEM cryyae. 

1. Bygem ucxoqvTb U3 ypaBHeHHH OJHOMepHbIX HeyCTaHOBMBIUHXCcA one 
OaTHYeCKHX ABHKeHHH HealbHOrO rasa ( (7), crp. 169). IIpu noxasaTene annua 
OaTbl Y = 7 aBTOMOJleJIbHaH 3aJaua O CHJIbHOM (HauaJIbHOe JaBJIeHHe paBHe 
HYJIIO) TOUCYHOM B3pbIBe B Cpesle C NOCTOAHHOM MJIOTHOCTbIO 9, HMeeT MpOcTO 
pemenne (@);-crp, 229) | 


r ff ea Wile 4 e1 \'ls or 
Ma 40 ey = 25 Slee ] 01, pa = 5 pl] Car (1) 


Syecb Ua, Pay Pa — CKOPOCTb, MJIOTHOCTh HW flaBuieHHe; E —nocTosHHaa, mpo- 
MOPUHOHAIbHaA BbIJeMBIUeHCA SHeEPprwv; Ff — paccTOAHHe OT TOUKH B3PbIBa; 
t—spema. STO pelleHHe yOBJIeTBOpAeT TpPaHHUHbIM YCJIOBHAM Ha yylapHow 
BOJIHe H B WeHTpe B3PbIBa (CKOPOCTb B IWeHTpe paBHa HYVJII0). 

MetTooM JIMHeapHsalM MOJIHOH HeJIMHeHHOH CHCTeMbI ypaBHeHHH B YaCTHbIX 
TIPOH3BOMHbIX OKOJIO pelleHHA (1) MOxKHO paCCMOTPeTb HeaBTOMOJeIbHY!IO 3aya- 
uy O CHJIbHOM TOUCUHOM B3pbIBe B Cpefle C HavaJIbHbIM pacmpeseseHHeM IMVIOT- 
HOCTH 

u = 0,[1 —(er)*], ¢, 8 — mocTosHubIe. (2) 


PewleHve HCXOMHBIX ypaBHeHHii vIeTCA B Buse 
= ta(1 ve) +00), p=pa(l + yh) +0 (0%), 
0 = pa(1 + vig (d) + O(%)), (3) 


rye k= (2)" ay y= (= eee Ie — 6espasmMepHble apryMmeHTbI; f (A), A(A), 


g (A) — Oespa3mepHble (pyHKWHH, XapakTepH3yIolNe OTIMUMe peleHHA OT aBTO- 
MOJI€JIbHOTO. 

Tlocie mMHeapu3ainu no v¥ ana f, A.M g Momyyaem cucTeMy OOBIKHOBEH- 
HbIX YpaBHeHHi C MOCTOAHHbIMM KOsdDuItMeHTaMu, OOUlee pelieHHe KOTOpO! 


vMeeT BU 
ofl, — 4k ong — 4k 
FO) mapped OM apse rgd O) GN atte 
he Ms 4 
A(h) = ee = ey CoN + Cs peers ( 
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THe Cy, Cz, C3 — MPOU3BOJIbHbIe MOCTOAHHEIE, 


aes — (12k + 51) + V 33642 + 840k + 441 
ny = 3 k, h3 = zi ck 12 a5 a e (5) 


Iloce coorsercTBytomlelt WMHeapu3alHH 3aKOH jByKeHUA yapHou BOJIHI 


ra () =(S)"F (1 +998 +0 (4), 


(I=, g(l)=—B—1, hA(1) = 2Be—1—8. (6) 

Paccmatpupaiorca 3 ciyyas: a) k>4,5, 6) dein) Se aga B)PO=s 
1+V91 : : | 

| Qiang —=—. B cayyae a) MoxKHO yyoBneTBOpHTb ycloBuaM (6) Hu ycsoBMIO 


| paBeHCTBa HYJIIO CKOPOCTH B WeHTpe CHMMeTPHH, NoNaraa cs = 0 u onpexenaa 
#C, C2,\B H3 cooTHoUeHM (6). B cmyyae 6) ny >0, —l<m<0, n<—l; 
3JleCb, YYHTHIBAA Pa3MePHbI MHOXKUTeb B (3), MOXKHO YOBJIETBOPHTb BCeM 
YcuIOBHAM, NOJlaran Cc; = 0, ofHakO mpH poctaTouHO MambIx A vif (d)>1 uA 
| OMM30CTb JIMHeapH3upoBaHHOrO pellleHiA K TOUHOMY COMHUTeIbHa. B cayyae 
B) 1 >0, m2<—1, ny<—I1 u yOBNeETBOPHTS MHHeApH3HPOBaHHbIM pellle- 
HH€M OJHOBPeMeHHO ycJIOBHAM (6) H B WeHTpe CHMMeTPHH HeEBO3MOXKHO. 

Jaa NOJYYeHA pelleHuaA BOM3H A= 0 B ciyyaHx 0) HB) BBOAHM B HC- 
XOJ[HbIc HeJIMHeMHbIe ypaBHeHHA Oe3pa3mepuble cbyHkunH V, P u R: 


Vi) 1 — DAP (Sy), Or Oa (hey). (7) 


Ana V, P wu R nonyyaem coorsercTBylollue ypaBHeHua. Byem onpeyeuate 
BOH3H WeHTpa (A=0O) V, Pu R us ycaosun: 
1) IIpu v' =O peutenne (7) copmagqaeT c aBTOMOeJbHBIM: 


V=P=R=1. (8) 


2) JIuneapu3aunua V, P wu R no v* copmafaeT c MoBeweHveM JIMHeapv3Hpo- 
BaHHoro pemenua (4) BOmu3su weHTpa. Jina cayuan, Koryqa B (4) C3 =0, 9TO 
ycJIOBHe HMeeT BHI, 


OV __ ohn — 4k Me oP __ Tg + 24 
Be eo fee | Ovi) feo) ba 


Ma, = CpAne 9) 
Co a C2 (9) 


Cuctema HeJMHeHHbIX ypaBHeHHli B YaCTHBIX mpousBopHbix wa V, Pu KR 
Mv ycuiosua (8) u (9) WHBapvaHTHbI OTHOCHTeJbHO MpeoOpasoBaHHs| He3aBUCHMBIX 
TIepeMeHHBIX BHA 


n= Dre, vi = ve/D. (10) 


CnenopaTeibHO, BOmM3H A =O peliieHve ompejevineTca (byHKUMAMM = O{HOrO 
Mepemennoro & = v'h”, wm pelllenve 3afa4uM CBOAMTCA K HHTerpHpOBaHHIO CHCTe- 
MbI OObIKHOBCHHBIX HeJIMHeHHbIX ypaBHeHHH. 

Hamu Obio mpopeyeHo KatecTBeHHoe HccsIeqoBaHHe 9STHX YpaBHeHHH Mp 
k=1 (cayyali B)) uw k=3 (cnyyal 6)). B cnywae k = 1 uccneqopanne MoKa- 
3aJl0, UTO BOJH3H WeHTpa CHMMeTpHu OOpasyetca OOwIacTb 6e3 rasa. [panna 

1 
=) fey ln (&; = const),  IIpu 
1 

r=" BBINOJIHAIOTCA YCJIOBHA Ha KOHTAKTHOM pa3pblBe: [aBJIeHHe HM MJIOTHOCTb 
paBHbI HyO, cKopocTb paBHa dr“/dt. IIpu k=3 peeve mpo,oumKuMo Jo 
entpa. B6musv weuTpa w= ua(10 + c,618!), cy = const; faBuieHHe UH 
IIOTHOCTh TaKxKe CTPeMATCA K HyvO, MpHuem OpicTpee, YeM B AaBTOMOCJIbHOM 
cayyae. OOpasoBanve NOAocTH BOMMSH WeHTpa, BbIABJIeHHOC IIpeebHbIM pe- 
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* 
o6lacTH pacuimpxeTcaA Mo 3aKOHy fF = aril 


| 


INe€HHeM, ECTeECTBCHHO B CHy cheuupuku peuleHua (1), ucceqoBaHHOL B KHAré 
(@)sCiIpa. 228; | 

2. Tlo awanoruu Cc paCCMOTpeHHbIM MpHMepoM, JWIA MoJy4eHuA pelleHH 
BOJIH3H WeHTpa Mpelwaraetca MeTO, MOCTPOeHHA MpefebHbIX pelweHH B Oose 
OOWLeEM CJlyyae MpOCTpaHCTBeHHbIX BO3MYUCHHH OJHOMepHOrO aBTOMOJleJIbHOr 
jewxkeHua. Ip 9ToM Ia ompemeteHHOCTH Oy/eM HMeTb B BUy OCeCHMMeT- 
PHYHbIe [BYKeHHA, GOJIM3KMe K OMHOMEPHbIM cibepHyeCKMCHMMeTPHUHBIM aBTO- 
MOJI@JIbHbIM, pacCMaTpHBaeMble B cctbepHueCKHX KOOpP/MHaTAaX. 

Iycrb A u B—nocrTosHHble, CBA3AHHbIe C ABTOMOJ[CJIbHbIM JIBH>KeHHEM, 
¢ — NOCTOAHHad, XapakTepu3ylollad BoO3MylleHHA. Bes orpaHwuenua OOWIHOCTH: 
(1) nonaraem, YTO 3TH Tapamerpbl uMetoT pa3MepHocTD [A] = ML*T*, [B] =: 
=L"T*, [ce] =1/L. Bpenem G6espasmepuble (pyHKuMH u OespasMepHEle apry-- 
MeHTHI 


eee ye 
be Ber © Vi Gly ie Bee Vee: 
Wate pate: voiekou AB epg 8. 
p=ABU + ¢ te" “pa,y,6), p=AB Hf #” RAY, 8), 
re es eye MR 
Pea BOVE, i=: | 


Syecb Uy HU Ug— paluasbHad U TpaHcBepcasbHaa ckopocTu; §— yruioBaad Ko- 
opyMHatTa. 
IlyctTb 


npw w= 0 Veie=.0) Ve= VPA) R= ROY P= PAM; (11) 
rye V;, R*, P* —6espasmepHoe pemlenue ccbepwuecKHCHMMeTpHUHOM aBTOMO- 
nembHot sanauu. Jina V;, R* u P* BOnusH wentpa umMeer ecto (1) mpez- 


CTaBJICEHHe B BHC PATOB 
co 


co co 
Ve=h SAB, PP Sy, am Amp R=)hds SAMay, 
j=0 j=0 j=0 
rye B;, yj, %;, S—MOCTOAHHbIe, KOTOPbI€ H3BECTHbI H3 ABTOMOJeJbHOrO pellle- 
HHA; m=s+2. 
ByeM uckaTb Oespa3MepHoe pellieHHe OCeCHMMeTPHUHbIX ypaBHeHHi HecTa- 
WMOHAapHbIX auaOaTHueCKHX JBHXKCHHH UeaJIbHOrO COBepleHHOrO ra3a B BUse 
P10B 


Vr (ds ¥, 8) =A SAMIV; (A, v, 6), Vo (A, v, 8) =A SL AMVG (2, », 8), 


J=0 j=0 
A, v, 6 Symi pi S ji ers 
P (A, v, 8) = po (v) + 4™ Dye! (A590). 1 k= SS ariR! (A, v, 8). 
i=0 Hie 0 


Tloycrapuiaa (12) B coorBercTBylouiHe YpaBHeHHA, MOxKHO (pPopMasIbHO yOB- 
JICTBOPHTb 9THM YpaBHeHHsM, ecu V?, Vg, R’, P’ cBa3aHbl OecKOHeuHBIM ps- 
HOM cCHcTeM ypaBHeHHii. He sBpimucprBaa o6mlero Bua STHX CHCTeM H3-3a 


TPpOMO3KOCTH (opMy.I, HaMMUeM CHCTeMy ypaBHeHHA, CBASbIBAaIOILy!O MepBbIe 
KOS(PPHLMeHTHI: 


YDo dV sin 0 ” 
sin 0 00 aan’: 


y av? 

Cy (9) + ay Bode rps) (30240) f 
OR° 0 0 

(Ve — a)( sR° + 255-4 OR0-+ av 2B 4 yp ORO 


ave o OV%sin @ 
0 0 r R on 
aM hey Herve) ait 


ave ov? 
Va) (V8 425%) +i 4ar%b + 


1 ap ave Ns) 
+ ago Get V8 at + V8VE = 0, He 
ave 6v? 
Via) (v4.8) 4 (a—ayve + e+ 


ap Oar ee eee 


0 av? 02 
Rieus ee oo MLacoHai fs Te 


a a, b, C—Noctosuubie, 3aBucamine or C, xX, ®, w; Y—NOKasatelb afua- 
aTbl. 


Ycsopue (11) Tpedyer, uro6nt 


TIpH += @) 3 = chy Po ee Gears Ve = 0, a aa Yoo jad Xo. (14) 


IlycTb HaM M3BeCTHO pelleHHe JHHeapH3npoBaHHol mo vk ocecHMMeTpHUHOL 
sanaun. MoxHo noKasaTb, uTo ua dbyHKuul V?, Vg, P®, R° u p, B pane 
MHTepecHbIX cyIyuaeB pH A-+O0 OHO NpescTaBHMo B BUZe 


Vi = By + vA-f1 (6), Ve = v*A*fe (6), 
(15) 
PO = 9 + VAs (8), R= ay + AFL (8), Po = Va tor,” 


rue f; (6) — u3BectTHble yHKuMH; Cc, « — MocrosHubie. Mccnenytorca cayyan <0. 
_ Ilpegnomaraem, uTO MoBeyeHHe XapakTepHcTHK BHKeHHA TPH 
4-0 u v-—>-0 onpenevinerca pemleHHem cucTemb! (13) npuH ycnoBpuax (14) u 
con YCJIOBHH: CoBMafeHHaA JMHeapH3aluH HaligenHoro u3 (13) pellenua c 
| petueHHem JIMH€apH3MpOBaHHbIX ypaBHeHH (15). Oto ycoBpHe uMeeT BUY 

| 


| ave ave 
mpuy=0 —F =f (6), — = Mfo(6), 
| a (vE) 0 (v") (16) 
| OP OR° 
—_—— = \@ a fi 6 . 
205 agi em ae te 


YpapHenua (13) wu ycnopua (14) uw (16) npn AO, vO nuBapHaHTHDl 
OTHOCHTEIbHO MpeoOpasoBaHuA He3aBHCMMbIX MepeMeHHbIX Ay = Dh", vi= yk/D, 
CyleqOBaTeJIbHO, pellieHve pH A—O u v-—>O OyyzeT onpexenaTEca PyHKIMAMH 
OT JBYX NepeMeHHbIx 6 uw & = v')\%, yOBJIETBOPAIONIMX COOTBETCTBYIOWIAM ypaB- 
HeHHAM B YaCTHbIX MpOv3BOLHbIx mo 9 u &, mpuyuem, cormacHo (14) u (16), qua 
STOH CHCTeMbI pH =O 3afaHbl 3HaueHHA (yYHKUMH WU MepBbIX MPOM3BOHbIX 
mo € H WeHTpy B3pbIBa OTBeuaeT 3HaYeHHe € = oo. 

AnasloruuHoe ympouleHve ypaBHeHuli H rpaHHUHbIX yCJIOBHH BOM3H WeHTpa 
MOXKHO MPOBeCcTH HW Mp HccJIeqOBaHHH BO3MYLLeHHH OKOJIO OJHOMepHbIX aBTO- 
MOJeIbHbIX JBMXKeHHH C MOCKOM MH WMJIMHpHyecKkoli CHMMeTpHeli H B OOLIeM 
cayuae MpoOCcTpaHcTBeHHbIX BO3MYUIeHHH. 


Ilocrymuu0 
10 II 1958 


IJUTHPOBAHHAA JIMTEPATYPA 


1 JI.U.CenzoB, Meroxet noqo6ua u pasMepHocTH B Mexanuke, M., 1954." 2 Bly K a p- 
auxos, JAH, 101, Ne 6 (1955). 
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Jloxnann Akagemun wnayrx CCCP | 
1958. Tom 120, Ne 6 


Wj. O. MOXHAY 


OBLIMM CAY4AH CTAILMOHAPHOPO PACHPEAEJIEHHA BUXMMOM 
MJIOTHOCTH B FOJIOBE KOMETbI TIPH YCJIOBHK MOCTOAHHOM 
H30TPONHOK IMHCCHH 


(ITpedcmaeaexo akxademuxom B. A. AmOapyymanom 10 IIT 1958) 


YctTaHopeHo (1), YTO NPH NOCTOAHHOM M3OTPONHOH SMHCCHU MOJICKYJI X30. 
(OTHI B POJIOBE KOMETHI ABJIAIOTCH KOHILCHTPHYeCCKHMU OKPY2KHOCTAMH, a BUM 
MaA MIOTHOCTb IIpH CTallHOHaPHOM pacnpeeseHuH OOpaTHO MpONnOplMOHaJIbHé 
paccToaAHHio OT OOulero WeHTpa M30or. Safaya Obwia peliena pH JByxX ynpo 
Ualoluux YCuIOoBHAx: 1) WeHTp 2MHCCHH HeNOBHXKeH OTHOCHTeIbHO CouHa 
2) AY 3peHHA NepneHAMKYyJIApPeH HalpaBJIeHHoO H3 WeHTpa SMHCCHH Ha CoHLe 

CoxpaHaAA mepBoe ycuIoBHe, MOKaxKeM, YTO 3aKOH pacipeyeseHHA BUMMOE 
IJIOTHOCTH H€ 3aBHCHT OT MOMOHKeHHA HaOMOLaTeA, T. €. OT yrula Me*KLy yyOM 
3peHHA WM HampaBJIeHHeM H3 WeHTpa 9MuCCHH Ha CosHue. 

O6o03HauHuM KOOPAMHATHI TOUKH B CTapoH MpAMOYrOJIbHOH KOMeTOLeHTPHYe: 
ckKoH cucTeme uepe3 x’, y’, 2’. Ocb Ox’ HanpaBmena kK Commuy, ocb O02’ — 
K HaOtofatTemo. YpaBHeHHA JIBHXKeHHA MOJIEKYJI B 9TOM CHCTeMe 


x’ = 0,t sina — }/, gt?, 

y’ = Uot cos acos 9, Q 
j : 

Z =U jhe0s @ sill oe. 


Mb coxpaHAeM 3iecb MpHHATbIe Mperxye oOo3HaueHHA: UV, — HavadlbHad CKO: 
pocTb, CuHTaeMax MOCTOAHHOH; «&—yrowl BblleTa: @— a3HMYT MOJICKYJIbi 
@ — MOcTOAHHOe ycKopeHHe (g > 0); ¢ —Bpema (mpw x’ = y’ =z’ =0 t=0) 

Baio moxpoOHo moKasaHo (7), Kak MpoOv3BOMTCA BbIMHCJIeHHe BHMMOl 
MJIOTHOCTH MIpH ypaBHeHHax jBMxKeHHA (1). Ecau KosdduuvenT SMuccHH ft 
He 3aBHCHT OT « wu ft, TO BHAMMasA MVJIOTHOCTb BbIUHCJIAeTCA MO cbopmyse 


, , nr 
AE HRUE Meher ry (2 


IlycTb Tenepb Jy¥ 3peHHA COCTaBJAeT C HalpaBseHHeM u3 WeHTpa SMUCCHE 
Ha Cosme HekoToppili yroa . Tlepelizem kK HOBO mpsaMoyroubHOH KOMeTO 
IeHTPpHYeCKOH CHCTeMe KOOPAHHAT, B KOTOpOH ocb Oz Tak»xke HalpaBJlen 
K Semuie, HO Ocb Ox, ocTaBaich B MOcKOcTH KoMeTa —- 3emma — Coue 
cocTaByiaeT yrom =/2— c HampaBseHvem Ha Counue. 
B sro HOBO cucTeMe ypaBHeHHA JIBHXKeHUA OyYT HMeTb BL 
X = ot sina sin p — 1/, gt? sinh + vot cosasin cos %, 
Y = Uot COS «COS 9, (3 
Z = Upt cosa sin g Sin P — vot sin cos b + 4/, gt? cos d. 
Tloce uckoweHHA & HM © M3 ypaBHeHui (3) nonyuuM 
1 244 
/4g°t* —(A + gzcos 9) t+ x? + y? 4 22? = 0, (4 
= Ve, { 
rye A= v?— gxsind. 
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YpaBHeHHe orHOatonieli MOBepXHOCTH B HOBOM cucTeMe 
g? (x? + y*) + 2Agz cos b — gz? sin?) = 0. (5) 


IIpv BbIuHCJIeHHH MpocTpaHCTBeHHOH MIOTHOCTH 0 dopmy.ane p = ncos«/J, 
rye J=D(x, y, 2)/D(«, 9, t), Mbl JomKHbI yuecTb usBapHaHTHocTh J mpH 


|) IMHEHHOM TpeoOpasoBanHuu KOOpMHAaT, HOCKOJbKY MOBOPOT He H3MeHAeT 9VIe- 
Me€HTa OObeMa. CyleqoBaTeJIbHO: 


nh 
a 


vot” (o,— gt sin «) é 
HO TIpH WcKsoueHHH ¢ MH % MbI JOJDKHbI HCMOJIb30BaTb ypaBHeHua (3), Momy- 
YeHHble 43 ypaBHeHul (1) c NomonibiIo nmpeoOpasopaHHA KoopyuHaT. Takum 
@0pa30M, Mbl MOxKeM H30e2%KAaATb TPOMO3AKHX BbIYMCJIeHHH, B3AB y2Ke U3BeCTHOe 
BbiIpaxkeHve JIA o B cTapol cHcTeMe, HM Mepexoa 3aTe€M K HOBOM CHCTeMe 
C MOMOLbIO (opMyJI NpeoOpasoBpaHiA MpH MOBopoTe BoKpyr ocH Oy’ Ha yrow 
Pr /2—pbv. 

Bo3sbMem JIA p dopmyvry (17) Ha crp. 276 pa6orn! (7) H 3amvuteM ee B Bue 


ies n vo gx! 
ane tote tte 8) Von Borer ogg et 


Tlocuie mpeoOpa3s0BaHia HaxXo,HuM 


an "A+ gzcos 
p= . (6) 
Uy (x? + y2+ 22) V A? — g(x? + y?) + 2Ag zcos b — g* asin w 


Bpipaxkenue AJA BH JLUMOH TJIOTHOCTH NOJIYUMM, BbIUHCJIMB WMHTerpaA 


22 


n At gzcos 7 
N@d= x) GED Vin Eee © 


Bie A—0?—sxsin); a? —x*--y?,. m= A*— g* (x7 4-9"), rf = 2Ag cos}; 
p= g’sin® . 
IIpenembl HHTerpHpoBaHHA 2; UM 2. OMpeesAIOTCA 3HaYeHHAMH Z B TOUKAX 
_ HepeceyeHHa slyua 3peHHA Cc orMOatouleH noBepxHocTbio. M3 ypaBHenna (5) Ha- 
| Acosp—C Acosp+C. a Fee 3 - 
= SF zg = 5 3 3ecb C? = A? — gp? (x? sin 
XOQMM 2 POR ae perce jec g? (x* + y?)sin? 
Z, UW 2 SABIJAIOTCA BeICCTBEHHbIMH KOPHAMM NOMKOpeHHoro Tpexuena 
B uHTerpase (7), MOITOMY OH MOET ObITh MpeoOpasoBaH TAK: 


Ze 


per: A+gzcosy t 8 
BTS) Ne (ct) V (aa) (oy) dz. (8) 


STOR MHTerpad PallNOHaJIM3HpyetTcA MOJ[CTaHOBKOU 


VG.) (Zz — 24) = t(z— 2%), 


M Mbl Tloulyuaem 


2n ( Pe+U 
= t 2 
NYS Raya B 8 Ppoe pe ®) 
z a” + 25 
rye P= A+ gz,cosp; U = A+ gaz, cos 9; ee Sa : 


a+ 22’ a+ 2° 


BpluucuM MuTerpasl B cbopmyvie (10), mosoxuB K = Vc, M=YV 2K — bh 


[oe) 
\ Pe Ut, ee 
1g Gag 2K V4K — M2 ’ 
mpuuem 4K — M?>0, Tak KaK KOpHH 3HaMeHaTeJIA MOfbIHTerpasibHOK PyHK: 
I[MH KOMIIJICKCHBIe. 
Takum oOpa30M HaxoyHuM 


m" m(KP + U) 10 
DS) 0) V p(a® +22) KV 4K — M2 (19) 


Tloce 3aMeHbI YCJIOBHbIX oOo3HayeHul NOJYYUM OKOHYATeCJIBHO 


TH N 
UGE Tag vee | 


@Mopmysa (11) nokasprBaeT, YTO C MOCTHxKeHHeM CTalMOHapHOrO pacipesle- 
JIGHHA Ip MOCTOAHHOM H30TPOMHOM IMHCCHU BUAMMAaA MWJIOTHOCTh OyeT OOpar-- 
HO MIpOMOPIlHOHadIbHa PaCCTOAHHIO OT IeHTpa IMHCCHM He3aBHCHMO OT NoOKe-> 
HHA HaGJOaTeIA OTHOCHTEJIbHO KOMETHI. 

MoxkHo clelaTb H OOpaTHoe 3aksioueHHe. Ec Mbl MoutyyaeM M43 HaGwi0le-' 
Hu 3aKoH N~rl, To B TeyeHHe 3HAYHTeIbHOrO MpOMexKYTKa BPeMeHH KOI- | 
(PHILHEHT SMHCCHH 7 OblI MOCTOAHHBIM H He 3aBHCel OT &. | 

Bpuyly Toro, uTo lipescTaBuTb ceOe H30TPOMHY!0 SMHCCHIO M3 TBeEporo Apa 
TPYHO, MOXKHO CUHTATb, UTO 3AKOH PacnpeevieHHA, BbIPawKaeMbI opMyvIOl 
(11), aBaaeTCH He3aBHCHMbIM JOKa3aTeJIbCTBOM IIpaBHJIbHOCTH PHMOTeSbI CYLIe- 
CTBOBaHHA POAMTeIbCKHX MOJICKYJ, TAK Kak (POTORMCCOMMALMA POMMTeEIbCKUX 
MOJeKYJI B OONaKe, 3aMeTHO OObIIeM TBeEporo Apa, MOKeT co3laTb ssppekT 
H30TPONHOH SMHCCHH. 

@Mopmy.uia (11) BerBeqeHa B MpesNosO*KeHHU CTal\MOHapHOro pacnpenenenus, 
KoTOpoe TpeOyeT, YTOOLI BUOMb WYYa 3PeCHHA B MPOMEXKYTKe HHTeErpHpoBaHUs 
HaOOaIWCb B KaxKJOM TOUKE MOJEKYJIbI, MpHseTepliwe HM MO HaCTHJIbHOU HV 
10 HaBecHOH TpaekTopuaM. [lockoubkKy NpocTpaHcTBeHHaA MJIOTHOCTb B NOTOKe 
MOJIEKYJI, [BU2XKYUIMXCA MO HABECHBIM TpaeKTOPHAM, MaJla 10 CPaBHeHHW C MJIOT- 
HOCTbIO Ha TPa€KTOPHAX HAaCTHJIbHBIX, CopMa uso0doT u 3aKoH N(x, y)~rt 
MOryT coOs0faTbcA B Tpefetax owMOokK COBPeMeHHbIX HaGOLeHuH u pu 
HeCTalMOHapHOM paciipeyemeHun. 

Takve HapylleHHA MpHHATHIX MpH PeWleHHH Halle 3aqayu yculOBM, Kak 
peskoe CKaukOOOpa3sHoe H3MeHeEHHe YCKOpeHHA g, CKaYKOOOPasHOe H3MeHeHHE 
H31YYaTeMbHOH CMOCOOHOCTH MOJICKYJI, JOJ2KHbI MpHBOAUTb kK JedopmMallHu 
KPYTFOBbIX H30(OT; B STOM CJIy¥ae MOXKHO HaGIOLaTb Tak Ha3bIBAeMbIeC AHOMAIIb- 
Hble M OOBIKHOBEHHbIe ras0Bble XBocTHI. [loqoGHbIe ABJICHHA MOTYT ObITb BbISBAHbI 
(POTOHOHM3alHeli MOJICKYJI, COCTABJIAIOU[HX TOJIOByY KOMETHI. 


Ilocrynuso 
OPTI 1958 


UWMTHPOBAHHAA JIMTEPATYPA 


17.0. Moxuau4u, Yu. gam. JIVY, 22 (1938). #7 WH. O. Moxuau, Broan. VMucr. 
Teop. actpoH. AH CCCP, 6, Ne 5 (78) (1956). 
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Wornzann Akanemun Hayk CCCP 
1958. Tom 120, Ni 6 


PH3BHKA 


Usaen-koppecnonyent AH CCCP C. H. BEPHOB, H. JI. TPHFOPOB, 
tO. H. JIOTAUEB u A. E. “WYAKOB 


M3MEPEHHE KOCMHYECKOPO H3JIYYEHHH HA HCK YCCTBEHHOM 
CHYTHHKE 3SEMJIN 


B HacTOALel CTATbe H3JIOXKEHbI MPeCABAPHTCJbHbIe Pe3yJIbTAaThI, MOY GeHHbIe 
C MOMOMbIO allapaTypbl, MOMeWIEHHOM Ha BTOPOM HCKYCCTBEHHOM CIyTHHKe 
Semi. 
— Jina HawexkHOH pernucTpalluh BapHalWi HHTCHCHBHOCTH KOCMH4YECKOrO H3.JIly- 
YeHHA Ha CIIYTHHKe ObwIO YCTaHOBJIEHO Ba OMHAKOBbIX MpHOopa. Oba npu6opa 
ObIIH COBCPUICHHO He€3aBHCHMBbI, MOSTOMY COBMayeHHe UX NOKa3aHHi JaerT yse- 
PeCHHOCTb B MpaBHJIbHOCTH paOoTbI allMapaTypbI B Mosere. 
— Kaxypit u3 mpHOopoB cocTOAJ W3 CUeTYHKa 3apAXKeHHHIX YaCTHIL paboueli 
amuHol 100 MM u Quametpom 18 mo. B cpelHeM KoJIMueCTBO BeLIECTBa, OKPyxKaB- 
ero cueTuHK, cocTaBasaso 10 r/em?. Pa6ouee Hanpsxenue cueTuuKa (400 B) 
o6ecneuHBasIOCb C MOMOIIbIO NOJYMPOBOAHHKOBOrO TpeocOpasoBaTesia, KOTOPHIl 
wutasca oT GOaTapeH HampsxKeHvem 6,5 B. 


Q 


J 


{ ice se bes 
400 600 km 


S 
rN 
S 
D 
S 
So 
S 
' 
NE 
Ss 
S 


k unmexcubnocmu Ha boicome 225 km 
| 
| 
| 
\ 
i 
\ 


Imnowenue uxmencubnocmu wa become / 


O6a mpHOopa comepxKanu mepecueTHble ycTpolicTBa, KOTOPble ObIIM BHINONI- 
HeHbI Ha MOJJYMPOBOAHHKOBbIX TpHOax MH noTpe6sanu MonHocTb 0,1 BaTTa 
Kaxoe. Becb nmpuH6op notpe6san 0,15 Batra. Sanac nuTaHuA oOecneynBal 
HelIpepbIBHy!lo padoTy mpuOopa B TeyeHHe 200 uac. Bec npuOopa BMecTe Cc HCTOU- 
HUKAaMH NMTaHuA cocTaBsAT 2,5 Kr. QIeMeHTbI CXeMbI IpHOopa ObwIH ONMCAaHbl 
ie ("). 

IIpu nonere cnyTHuka Hal TeppHTopHeH CopetcKoro Coosa Ha MpsAMbIx 
BUTKaX ((BUXKeHHE C 10ra Ha CeBep) BbICOTAa MoseTa ero Ha MOBEPXHOCThIO Sem 
OcTaBaJlacb MpaKTHYeCKH Heu3MeHHOH (225—240 xm). I]pu qBuxeHuH NO OOparT- 
HbIM BHUTKAM BbICOTa MOeTa MOHOTOHHO Bospactasa MpuMepHo oT 350 Zo 700 KM 
IPH YMeHbINeHHH WHpoOTHI OT 65° c. mi. Wo 40° c. uw. OrHoMeHHe HHTCHCHBHOCTH 
KOCMHYeCKUX Wye Ha OOPaTHbIX BHTKAX K HHTCHCHBHOCTH Ha IIPAMbIX BUTKAaX 
B OMHUX HM TeX Ke reorpaduyecKHX MYHKTaX WaeT OTHOCHTEIbHOe YBeMYeHHe 
HMHTCHCHBHOCTH 3a CUeT Pa3HUIIbI B BbICOTe (cM. puc. 1). Ec Obl 3ABHCHMOCTb 
MHTCHCHBHOCTH KOCMHYECKHX Yue OT BbICOTH! Oba OMHOM HM TOM Ke Ha PasHbIxX 


wiupotax, To puc. | AaBan Obl STY BbICOTHY!O 34BMCHMOCTD. 
A ei 


| 


VismeHeHue HHTCHCHBHOCTH KOCMHYeCKHX JIYYeH B 3aBHCHMOCTH OT BBICOTI 
3a pewemamu aTMocdepbl Moxer ObITb OOycOBIeHO MO KpaliHei Mepe TpeM 
adcextamu: 1) yBesM4eHHe HHTCHCHBHOCTH 3a CUeCT YMCHbINCHHA IKPaHHPOBS 
Hua Semsei: 2) yBeIMYeHHe HHTCHCHBHOCTH H3-3a YMCHbINeCHHA MarHUTHOr 
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Puc. 2. JlmHwaA paBHolt HHTeHCHBHOCTH KoCMuYeCKOrO 
W3J1yyeHH (M30KOCMBI) 


fonda SeMiIH, YTO MPHBOAMT K YMCHbIIeCHHIO NOporoBolt 9HEPrHH yacTuUll, MOry 
IWHX MPOHHKHYTb Yepes MarHHTHOe Nowe Semin; 3) H3MeHEHHe abOelo ‘KOCME 
yeckoro M3yueHHA. HatiqenHHaa BbICOTHaA 3aBHCHMOCTb MOXKET ObITb oObacHe 
Ma yy4eTOM TOJIbKO ABYX NepBbIxX 3ppexTos. | 
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[IpopeqeHHple H3MepeHHA HMHTCHCMBHOCTH KOCMHYeCKHX syueH Mpu nomer 
CNYTHHKa Ha MHOrHX MPAMbIX BUTKAX MO3BOMAIOT MOCTPOHTb JIMHHM paBHO! 
MHTCHCMBHOCTH 9TOFO H3J1yYeHHA (H30KOCMBI). 

Ha puc. 2 mpeycraBseHbl H3OKOCMbI JIA TpeX 3HaYeHHH CKOpocTH cuerTa 
18, 27 u 36 umn/cex. 

Kak BHHO H3 pc. 1, SKCNepHMeHTaJIbHble TOUKH Wye BCero NOXRKAaTCA H 
reorpaduyeckwe Napaluemv.. B dskBaTOpHalbHOM palione Cummconom (?,' 
6bwI0 OOHAPyxKeHO, YTO JIMHHA MHMHHMAJIbHOM MHTCHCHBHOCTH KOCMHYCCKH. 
ayuel («KOCMHYeCKHH 9KBaTOp») He COBMaaeT C TeOMarHHTHbIM 3KBaTOPOM 
B cBA3H C 9THM OOJIbIIOH HHTepec NpelcTaBAAeT NOMYYeHHe AaHHEIX O pacripée 
MeJICHHH MHTCHCMBHOCTH KOCMMYeCKHX Wyyell no Bcemy SemHOMY wWapy. 

Pas6poc Touek Ha puc. 2 B 2—3 pa3a NpeBocXOLUT TOT pasOpoc, KoTOpor 
CEQOBaAIO ORKULATH MCXOAA TOJbKO M3 CTATHCTHYeCKHX OLIH6OK. Bo3mMoxHC 
4TO 9TO CBAZAHO C BapWallMAMH MHTeHCMBHOCTH KOCMMYeCKHX myuelt. Anan 
HOJIYYCHHBIX JaHHbIX NOKa3bIBaeT, YTO HHOrMa HaGMOMaIMCh 3HaUHTeIbHbI 
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BeIHNCHHA HHTCHCHBHOCTH KOCMHYeCKHX JIyue. Tax, 7 XI 1957 r. B wHTepBane 
pemeuu or 4 uac. 36 mun. Jo 4 uac. 49 Muu. (Bpema mocKoBcKoe) Ha WH potax 
pile 58° 3aperucTpHpoBaHo MOBbIINeHHe HHTCHCHBHOCTH KOCMHYeCKOrO H3J1y- 
4e€HUA MpuMepHo Ha 50%. Dro noBbIMeHHe ObWIO 3acpuKCHpoBaHO OJ.HOBPpeMeCHHO 
ByMaA mpHOopamn. H3meHeHve HHTeHCHBHOCTH KOCMHUeCKHX ayueH B TeyeHHe 
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Puc. 4 


STOH «BCIBILIKH» MO aHHbIM OOONX MpHOopoB noKa3aHo Ha pu. 3 (KpyxkouKU— 
JaHHble OfHOrO MpHOopa, TOUKH —Apyroro mpHO6opa). Ha sTom xe pucyHKe 
MYHKTHpHOH KPHBOH H300paxKeHO H3MCHEHHE MHTCHCHBHOCTH KOCMHYeCKOFO 
M3 YYCHHA Kak (PYHKUHA BpeMeHH, KOTOPOTO CeOBasO ObI OAKUTAaTh UCXOLA 
M3 YCPeJ[HeEHHbIX JaHHbIX, MOJIYYCHHBIX MO BCe€M BUTKaM, HCKsIIOUad BUTOK, 
Ha KOTOPOM HaOJloalacb «BCIIbILIKa». 

Bosee nmoxpo6uple JaHHble MO H3MeCHeCHHIO HHTCHCHBHOCTH BO BpeMa 93TOL 
«BCIIbIIKH», OTHOCAIMeCA K MCHbINHM BPCMCHHbIM HHTepBasaM, MOKa3aHbl Ha 
puc. 4. OOpamaer Ha ceOA BHUMAHHe TOT (PakT, YTO BO BPCMA «BCIIBILIKH» Ha- 
6r0faloTca OosbuIMe KONeOaHHA MHTCHCHBHOCTH, BO MHOFO pa3 MpeBocxosAmNe 
cTaTucTHyueckne (yKTYyalun. 


Iocrynuio 
4 V_ 1958 


UWMTHPOBAHHAS JIMTEPATYPA 


Bowne pis, tO. words es, Ak, Ay rank os, tO.) itage p, (ch. 
ous. MayK, 63, 1,7149 (1957). °J. A. Simpson, K.B. Fenton, J: Katzman, 
D.C.Rose, Phys. Rev., 102, 1648 (1956). 3 Simpson, Jloxnag na Koncbepennunu B Bapenue. 
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Jloxnagn Akagemun nayx CCCP 
1958. Tom 120, Ne 6 


PH3ZHK 


K. H. PPMHFAY3 


PAKETHbIE H3MEPEHHA 3JIEKTPOHHOM KOHUWEHTPALLMK 
B HOHOC®EPE C MOMOLIbIO YJIbTPAKOPOTKOBOJIHOBOrO 
JJMCNEPCHOHHOrO HHTEP®EPOMETPA 


(ITpedcmaeaeno axademuxom A. H. I[yxunoim 22 IV 1958) 


OcHOBHbIM HCTOUHHKOM COBPeMeHHBIX CBeNeHHH OO uoHOCHepe ABJIAIOTC 
UCCIeHOBaHHA C MOMOLU{bIO pamMoBouwH. Meroybl TakHx MCCeOBaHHH MOKH 
pasleIuTb Ha Tp rpynmbl: 1) ucceqoBaHMA C MOMOLLbIO OTPaxKeHHbIX OT HOHO- 
cibepbl paqvOBOJIH, W3JIyuaeMbIX Ha3CMHBIMH TepeaTuHKaMH; 2) M3y4eHH 
palMou3sy4eHHua, Wpoxofamlero yepes HoHOciepy (OT BHe3SeMHbIX HCTOUHH- 
KOB —COJIHIa, paqvo3Be3q, Ip paquomokauuu Jlyubt); 3) ucceqoBaHHe U3J1y-: 
YeCHHA HCTOUHHKOB, JIBUXKYIMMXCA B CaMOii HOHOCiepe (pakeT, HCKYCCTBEHHEIX! 
CIYTHHKOB Semin). 

Vimepuimeca 0 HeaBHero BpeMeHH JaHHble 06 HOHOCHepe Obi NOJyueHbi) 
B OCHOBHOM MeTOJaMH epBol PpyMibl, OCOGeHHO METOJOM HMIYJIbCHOTO palHo-. 
3OHAMPOBaHHA MOHOCHepHl. OMHAKO H3y4eHHe CHTHAJIOB, OTPaxKeHHbIX OT HOHO-} 
ccpepbl, IPHHIMMHaJIbHO He MOXET PelIHTb 3afauy oO onpeeleHHHu pacnpejese- 
HHA 3JICKTPOHHOM KOHIEHTpallHu MO BCeMY BePTHKaJIbHOMY pa3pe3y aTMocdepbi, 
TaK KaK 93THM MeTOJOM HE@JIb3A MOJIHOCTbIO HCCJI€OBaTb OOWIMPHbIe OOsacTH: 
uvoHocdepbl, B KOTOPbIX MJIOTHOCTh HOHH3allHN YObIBaeT C BLICOTOH HIM He npe- 
BbIMAaeT MIOTHOCTH HOHH3alHH B HHKeeKalllux OOsacTtax. B camo fede, ecz 
aHaJIH3 PpynMoBoro 3alla3qbIBAaHHA HMIMYJIbCOB PaXHOBOJIH pa3JIMUHbIX YAaCTOT, 
OTPaxXKeHHbIX OT COA F, MO3BOIAeT WeaTb HEKOTOPbIe BbIBObI O6 3JIEKTPOHHOL 
KOHILEHTPallHH B OOAacTH, JlexKallleH Hal MAKCHMYMOM HOHH3allHW Tak Ha3biBae- 
moro culos E, To O6acTb, HaxOJAlaicA Hall MaKCHMYMOM BepXHero H3 Ha- 
OJOAeMbIX C MOMOULbIO OTPaxKeHHbIX PaHOBOJIH CIOeB, BOOOULe He MOKET H3y- 
YaTbCH STHM MeTOJOM. 

IIpu usyyennu MoHOocHepbl NocpeACTBOM HaGJOJeHUA PalMou3sJyyeHHA BHe- 
3€MHBIX HCTOYHMKOB, Mpoliesuero Yepe3 BCIO TOJIULY 3eMHOH aTMOCcdepbI, MOXK- 
HO OMpeeHTb HHTerpasIbHYy!0 KOHI[CHTPallHlO QICKTPOHOB BO BCeEM BeEPTHKAaJIb- 
HOM CTOJI6e Bo3qyxa. ComocrTaBJiAad 9TH JaHHble C HaOJIIOMeCHHAMU HOHOCHepHbIX 
CTAHUMM, MOXKHO CleaTb HEKOTOPHIe 3aKJIOUCHHA OO 9JIEKTPOHHOM KOHIWeHTpalnu 
oOmacTelt HOHOCHepbl, JexKAallHX BbILIe MAKCHMYMOB HOHOCWepHbIX C10eB, OJHa- 
KO STOT MeTON He MO3BOJIAeT MOJYYATh AaHHble 06 MCTHHHOM pacmpeyeneHuH 
SJIEKTPOHHOH KOHICHTPallHu MO BbICOTe BO BCeX ero eTaJIAX. 

Takum o6pasoM, JaHHble O pacnpeyeeHuM 3eKTPOHHOM KOHUCHTPalHH 10 
BC€MY BePTHKaJIbHOMY Paspesy aTMocdepbl He MOryT ObITh NOJYYeHbI pH MOMO- 
1H MeTOJOB MepBOH M BTOpolt rpynn. Ory 3aqayvy MOXKHO PelHTb C MOMOLIbIO 
PaHOMeTONOB TOJIbKO IPH YCJIOBHH, CCIM MCTOUHHKH U3JIyYeHHA palMOBOUJIH C 
YaCTOTAMH, MIPeBbILaOWNMMH KPHTHYeCKHe YaCTOTHI HOHOCHepHBIX CsIOeEB, Mepe- 
MelLal0TCA MO BbICOTe B CAaMOH MOHOCHepe, MPHYeM BaXKHO, YTOObI BEPTHKAJIbHbIE 
NepeMelleHHA HCTOUHHKOB U3JyueHHA CYLLECTBEHHO MpeBbillaJIM HX TOPH30HTAJIb- 
Hble MepememjenHa. [ocuesHee yciopue Xopoulo BEINOAHAeTCA Mp BepTHKasIb- 
HbIX MYCKaX BBICOTHBIX pakeT. 

B NOCNeHHe TOLbI ONYOMMKOBAH PAX MaTepHaJOB NO U3MePeHHAM 9/ICKTPOH- 
HOH KOHI[CHTpalluH B MOHOCHepe, MpOBeAeHHBIM B CILIA c nomortpt0 paxet (1°), 
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SOJIbINMHCTBO STHX H3MepeHHH OTHOCHTCA K OOsactam 20 200 KM (5) nw au 
THO 43 HUX (°) MpoBezeHo Jo BbICoTH 380 KM. Ilenb Hactosuleli 3aMeTKH — co006- 
WMTb O HEKOTOPBIX pesyJIbTaTax H3MepeHHH pacipeseseHuA MO BbICOTe d/IeKT- 
)OHHOH KOHIEHTpallMHM B MOHOCHepe, MPOBELeHHbIX BO BPeMA IYCKOB BBICOT- 
{bIX reopusuuyeckux paket Akaylemuu HayK CCCP B 1954—1958 Ir., B TOM 4nCcJIe 
30 Bpema Trycka 21 I] 1958 r. reocbusuyueckoit pakerbl, NocTurielt BEICOTHI 473 KM. 
3 OCHOBY ONpeseNeHHA 3IeKTPOHHOH KOHWeHTpPalHU ObIIM MomO*KeHDI u3Mepe- 
1HA JMCNePCHH W3JIyuaeMbIX C PaKeTbI paXHOBOJIH, MPOBOAHMBIe MeTOJOM JUC- 
fepcHoHHOro HHTepdepometpa, mpejowenHpim JI. UW. Manyenpurramom u 
H. JI. Wananexcn (*). 


Puc. 1. a — o6pa3el 3anucu mepemellleHHi xapakTepHbIX TOUeK KpHBbIX Jluc- a 
caxky; 6 — OOpa3ell 3anHcH MHTepepeHUHOHHOH YacTOTHI. WI JIeu(OBbIM OC- 
WHJIor pabom 


OnpiTb! OblvIH MOCTaBJIeCHbI CJIeAYIOWIMM OOpa30M: Ha pakeTe, 3alycKaemol 
OJ, MaJIbIM YIJIOM K BepTHKaJIV, YCTaHaBJIMBaJIMCh pasMonepesaTunKH, H3y4aB- 
WMe KOFrepeHTHble PpalHOBOJIHbI YJIbTPAKOPOTKOBOJHOBOrO JHama3zoHa C YacTO- 
Tamu f, u fo = pfy. Bo ppema moneta Ha Semsie B ABYX MYHKTAX IIPHHUMaJHCcb 
DAaJIMOBOJIHbI, H3JIy4uaeMble C pakeTbl, H HeMPePpbIBHO PerHCTPUPOBaJINCb pa3sHo- 
TH (:ba3 H YPOBHH MpHHHMaeMbIxX KOJIeOaHHH. OHOBPeMeHHO MPOM3BOAMJINCb 
A3Me€PCHHA KOOPAHHAT PakeTbI ONTHYCCKHMH H PasMOTeXHHYeCKHMH MeTOaMH, 
a TAKKE PaMO3OHAMpOBaHHe HOHOCHepsl C MOMOLMIbIO NMaHOpaMHOH HOHOCHPepHOH 
STAHILHH, paCnoJIO*KeHHOK BONIM3H MeCcTa CTapTa pakeTHi. Jia yBeMueHHA (:pa3o- 
BO UYBCTBUTeCJIbHOCTH IIpHeMHO-a3s0MeTPHYeECKHX YCTPOHCTB B HHX MpHMe- 
HAJIHCb MOCJIeQOBAaTeJIbHbIe YMHOXKeHHA YAaCTOT HW TeTepOAMpoBaHHe MPHHATHIX 
eMrHasIOB. PerucTpallua pa3HOCTH (a3 OCYLLeCTBIAIaCh IBYMA MeTOaMH: He- 
MIpepbIBHBIM (poTorpadupoBaHHeM XapakTepHbIX ToueK (burypbl JIluccamy c 
rpyOKH KaTOsHOrO oclMorpada (*) uM 3sanucbio Ha WeHpoBom ocuMsJorpade 
KOUeOAHHH HHTepepeHUMOHHOH aCTOTHI, OOpa3sylolluXxcA NMocse JeTeKTHPOBa- 
{Hs CYMMbI OOOMX IIPHHATHIX CHHaJIOB (B MOCMeqHeM cuy4ae CHrHas C 4aCcTO- 
ro f,; WpekBapHTebHO YMHOXKaJICA MO YacToTe B Pp pas OovIbllle, “eM CHTHaI 
s yactoToH f.). OOpa3ibl JBYX BHJOB 3anvcH pa3HOcTH (bas MpuBeseHbl Ha 
mc. |. ' 

TIpupoqumple HWKe pesyJbTaTbl M3MePeHHH OTHOCATCA K ONBITAM, BO BPeMA 
coTopbix f, = 48-10% ru, fe = 144-10 ru (p = 3). [na paguosonu c TakumMu 
lacTOTaMH KOSPuIMeHT MpesOMeHHA B HOHOCHepe n/! NpHHHMaJICA He 3aBH- 
“AILIMM OT aCTOTbI COyapeHu 3JIeKTPOHOB HM OT MarHUTHOTO TOA SemiM u 
faglO OTJIMYAaIOULHMMCA OT CHHHIUbI, T. €. CUHTAJIOCb, YTO 
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Ne® 1 

Np ~ 1 — Damp 9 Cl 

rye N —atbdekTuBHad KOHIeHTpallua 9eKTpOHOB (B CM*); @ Hm — 3apsay | 
Macca 3uleKTpoHa; f —uacTora (B replax). 

B mecte mpvema pa3sHocTb (pa3 ABYX MPHHUMaeMbIX PaMOBOJIH 3a C4eT H 

qucnepcuu (oTHeceHHad K Ooslee BbICOKOli UacTOTe) paBHa 


i 


iD 
® i EN (tage oes) dl ( 


Cc 
0 


HHTerpHpoBaHne BeeTCA Ha MYTH OT MepefatouleH YO MpHeMHOH aHTeHH, C 
= 3-10" cu/cer, 
Vismenenve © npu usmenenun L or L yo L + AL (c yyerom (1)) 


: ae L+AL 
e deg 
aia ei aa | Oe ( 


a cpeqHee sHaueHve N na nytu AL 


IIpu sToM mpexnonaradiocb, 4TO 3a BpeMs usMeHeHHaA L Ha BeuuuHy AL Benn 
: 


uHHa \Ndl He MeHseTca. Orauuua AL or AH —mpupatexua BBICOTHI Hal, 
Seurieli — YyUNTbIBaIHMCh MpH OOpaboTKe pe3y/IbTaTOB H3MepeHHi. 
Bee nycKu pakeT, YNOMAHYTHIe JaJiee, MpOBeeHbI B CPeAHUX WIMpOTax eBpe 
nmefickoh uacth CCCP, ppema Besye yKa3aHo MecTHoe. IIpu nocrpoeHuu rpa 
cukos (puc. 2, 3 um 4) HCHOMb30BaHbI aHHble, MOJIYYCHHbIe TOIbKO Ha BOCXO# 
WWHX y4acTKaX TPaeKTOPHH paket (T. e. pH MoWbeme). | 
lpadukna puc. 4 nocrpoed mo 2aHHBIM mpex 
fi 2 =>  BapHTebHoli oOpa6oTKH pesyJIbTaTOB H3MepeHHit 
YCpeXHeHHbIM M0 G6OJIbIIMM MHTepBaslaM BbICOTH! 
Bo Bpema onbita 21 I] 1958 r. npopogzumacb Ze 
NOJHUTeIbHad PerucTpaluA pasHocTH cas MpHHY 
MaBIUMXCA paMOBOJIH c uactoToH 144-10° rm i 
KOFepeHTHbIX PaHOBOJIH c uacToToH 24-10% pr: 
(TakxKe H3JyYaBINMXCA C pakeTbI). Saperncrpupo 
BaHO BpallleHHe MJIOCKOCTH NMOJIApH3salluA y BCe? 
IIPHHHMMABLIMXCA PaHOBOJIH, BbI3BaHHOe MarHUTO 
HOHHBIM pacileleHHeM HX B HOHOChepe. Jleranb 
Hoe pacnpeletennue N = f(H) no suicors 470 x 1 
Dae bp 72 WPYTHe Aaunple sToro onpira OyyT ony61HKOBaHE 
gafem? TMOCKe OOpaoorKH pesy/bTAaTOB. 
IIpupeqenubie Ha puc. 3 u 4 pesymptTaTEl u3 
Puc.2.Pacnpesesenne odppexrus- mepeHHit, OTHOCALMXCHA K OOMACTH, sexKallel HUK 
se ee ee cu tPalut MaKCHMYMa HOHU3allMN clon F, Tak Ke KaK MH 
mio Bbicote N=/(H), nosmyyeu- 
Hoe pw mycKe paxerst AH CCCP MepeHua Cayyona, J>Kexcona u Tlukapa C4 
26 VI 1954 r. B17 vac. 24 Mum. MO3BOJIAIOT 3aKJIOUHTb, YTO pe3KO BbIPaxKeHHOr 
cloa E nonocteppl He cyuyectByer. Pesybrarel uz 
MepeHuli, MpoBegenHbix 21 I] 1958 r. Haq MakcuMyMom HOHM3auMH Cosa F, 3H 
MMTCIbHO PpacxomsATcA C NaHHEIMa Bepxuura (°), cormacHo KOTOpHIM BeMuHHAa | 
Ha] MaKCHMyMoM cCJIoa F ObicTpo mayaer u yxKe Ha BEICoTe 378 KM O4eHb Malle 
‘Ceflyet OTMETHTb, YTO C TOUKM 3peHUuA (asbl MKa comHeUHOli JCATCJIbHOCTI 
4236 


BPeMCHH TOJla H BPCMCHH CyYTOK Halu u3MepeHua 21 II 1958 r. nu usmepenna, 
ONMCaHHble B (°), BHOJHe ComocTaBUMBI. 

Pe3yJIbTaTbI, MpHBeeHHbIe Ha puc.3 u 4, OblmM conocTaBJeHbI C OHO- 
BP€MCHHBIMH H3MepeHHAMH HOHOCHepHON cranuHH. IIpu [strom oKa3asocb, uTO 
B MEHCTBUTeIbHOCTH BBICOTbI, Ha KOTOPbIX OTPaxKaloTCA palMOBOJHbI HOHOCHep- 


190 


kat 


42 


110 


180 


Well Pesexoxe 
100 


4 8 12 16 3 bi Lo WE Bi 
WIT usin 24 an/om ailin® 


Puc. 3. Tpajuxu N =f (H), Momyyennpre npw nyckax pa- Puc. 4. Ppabux N = f(H), 

xetT AH CCCP s 1957 r. /— 16 VB 6 uac. 18 mun., nomyuennbii mpu nycKe pa- 

9—25 VIII sp 6 wac.27 mun. uw 9 IX B19 yac. 54 mun. KeTpt AH CCCP 2411 1958 r. 
B 41 uac. 40 mun. 


HOH CTaHWMH B OOJIacTH Clo” F, exKaT, B 3ABHCHMOCTH OT COCTOAHHA MOHO- 
ccdbeppt, Ha 50-150 KM H¥uxKe, eM JelcTBylollNe BbICOTbI, PerucTpHpyemble 
MouHocwepHoH cTaHilHel. 

HakomueHue pe3yJIbTaTOB PaKeTHBIX HOHOCHepHbIX H3MePpeHUH MH OAHOBPe 
MeHHBIX H3Me€PeHHH METOJIOM OTPaxKeHHbIX PaHOBOJIH NMO3BOJIUT HHTepmperupo- 
BaTb pe3yJIbTaTbI HaOJOJeHHH MOHOCHepHbIX CTaHIHH CyWleCTBeHHO Oovlee 
WpaBUJIbHO, 4eM STO JeslaeTcA B HacTosilee Bpema. JlalbuHelilee yBetMueHne 
BBICOTLI MPAMbIX H3MePpeHHH, MpOBOAMMbIX B HOHOCHepe, MaCT BO3MO%KHOCTh 
PelHTb HeACHbIH B HaCTOAIUee BPeMA BOMpoc O BbICOTe BepXHel rpaHHUbl 
voHoctepbl, Ha KOTOpoH BeduuMvHa N CooTBeTCTBYeT KOHIeCHTpalMu 2JIeKTpO- 
HOB B M@XIJIaHeTHOM IIpOcTpaHCcTBe. 


Tloctynusio 
11 IV 1958 


IMTHUPOBAHHAA JIMTEPATYPA 


1 Jj. C. Seddon. J. Geophys. Res., 58, Ne 3, 323 (1953). ? J. E. Jackson 
J. Geophys. Res., 59 Ne 3, 377 (1954). 3 J. C. Seddon, J. Geophys., 59, Ne 4, 463 
(4954). 4J. C. Seddon, A.D. Pickar, JE. Jackson, J. Geophys. Res., 59, No 4, 
543 (1954). 5 J. R. Lien. R. J. Marcou et al., Rocket Exploration of the Upper 
Atmosphere, London, 1954. ® W. W. Berning, J. Meteorol., 8, Ne 3, 175 (1951). 
? C6opx. Hosetimme ucciieqoBaHHA pacMmpocTpaHeHHA PaNMOBOJIH BOJIb 3eMHOH MOBepxXHOcTH, 
non peg. JI. WU. Mangembuitama u Lie Manraieken, = t04o0) 9. Si. Ther ones, 
K. 9. Buaaep, UW. M. Bopymko, tam xe, crp. 45. 
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Jlornagn: Axangemun nayr CCCP 
1958. Tom. 120, N: 6 


Il. B. CUOBOACKAA 


PA3BHTHE METOJIA ONPEAEJIEHNA BPEMEHM PEJIAKCAUMH 
BO3BY)KJEHHOrO KOJIEBATEJIBHOrO COCTOAHHA MOJIEK YJ 
C MOMOLIbIO CIEKTPO®OHA 


(IIpedcmaeaeno axademuxom A. A. Jle6edeesim 27 III 1958) 


B paGore (+) Hamu Obi MpeqO*KeH CeICEKTHBHIM METOA ONpeeeHHA BPCMeH} 
pelakCallUH C MOMOLLbIO cnektpodboua M. JI. Betinreposa (?), T. €. MeTOL, 103B0? 
JAIOMUH WudcdepeHWupoBaHHO OMpeeIATb STY BEMHYMHY WIA KaxKMoro BULA 
KONeOaHHA MOJIEKYJI H€3aBHCMMO OT OCTaJIbHbIX. B HacTosueH CcTaTbe npaaa 
JMATCA Pe3YJIbTAaTbI JaIbHeHwWeH paspaOoTKH 2ZTOrO MeToOsa. 

B mepBoM BapHaHTe MeTOJa NpHOsIMKeHHO MpexMolaraloch, YTO H3MepsAe? 
MBl€ CIBHTH (pa3bl MEK LY CHTHAJIOM, pa3BHBaeMbIM OMTHKO-akyCTHYeCKHM IIpHem4 
HHKOM, HM paualuelh, HanpaBsAeMOli B Hero, CBA3AHbI CO BPCEMCHEM pesakcallHyy 
JIMHEHHOM 3aBHCHMOCTHIO; pH Oo/bIUMX 3HAYCHHAX H3MEPHAeMBIX BeJIMYHH BBO} 
J\MIMCb MOMpaBKH corsacuo Teopun Bb. VW. Crenanosa u O. II. Pupuua (3). 3yece 
yCTaHaBJIMBaeTCH HeMOCpeACTBeEHHaAA (pyHKIWMOHaJIbHad 3aBHCHMOCTb Me@xKII' 
H3Me€pAeCMbIMH CIBUraMH (pa3sbl HW BpeMeHaMH pewlakcallHH BO BCeM J\Halla30He 
UX 3HaueHHH, 

Onpenenenve BpeMeHH pemakcallH OCYUIeCTBIACTCA MYTeEM H3MepeHUA CUBE 
ra (ba3bl CHrHala, pasBHBaeMOro ONTHKO-aKyCTHYeCKHM IIpHeEMHHKOM, Hanoul- 
HeHHbIM HCCJIeAYeMbIM Ta30M, OTHOCHTeIbHO CHrHasla TedepaTopa omopHore 
HallpAXKeHHA C MOMOU{bIO yeTpolicTBa, omMcaHHOrO B pa6oTe (*). TeHepatop 
BKJOUAaeT B CEO (POTOSJIEMCHT, OCBELLAeMbIH CBETOM, MOJYJIMPyYeMbIM CHHX POHHO 
© paqvaiuuel, HanpaBsaemMoH B MpHeMHHK. IlepememeHue toTosmemMeHTa M10 
Ayre OKpy2KHOCTH MOJysHpyroulero WuCKa MCMOb3yeTca JIA KOMMeHCAaILME 
H3Mepxemoro cyBura daspl. JlocruxeHHe KOMMeHCallMH OTMeyaeTCA C MOMO- 
IbIO. CHHXPOHHOFO AeTeKTopa. 

IIpu uccreqoBaHHu pxAla MOMOC MOrOULeEHHA MOXKET OKA3aTbCA, ITO MYUKE 
paqMalu, BbIXOLAUIMe M3 CMeKTPaJIbHOrO NpHOopa u MocTynatouNe B MpHem- 
HK, MOJYJIMpyloTca JMCKOM B CJly¥ae PasHbIX MOOC C HEKOTOPHIM OTMHUHeM 
mo (pase BCyIeACTBHe HEOMMHAKOBOFO MpOCTpaHCTBeHHOrO pacnpeseseHuA 9HEp- 
THM B STHX My4KaXx. OTO OOCTOATEILCTBO ABJIACTCA MPHYHHOH BOSHHKHOBeHHA 
CHCTEMATHYCCKOM OLIHOKH MIpM ONpeesIeHHH pa3sHOCTH CABUTOB (ha3, COOTBETCT- 
BY!OWHX Pa3JIMYHbIM MOOCaM NOriOWeHHA. Owwm6kKa UCKIOVaeTCA, ECM MIpo- 
H3BOAMTb M3MepeHHA, Bpalllad MOLYJIMpPyIOWN AHCK CHa¥asa B OMY CTOpoHy, 
a 3aT€M B Apyrylo HW HaxOQUTb CpeHne 3HAYCHHA STUX JBYX H3MepeHuit. 

[id UCKMOUeHHA pyrux MpHOOpHbIX CABHTOB (pasbl U Wid HaxXOxKJeHHA 
3ABUCHMOCTH H3MePpAeMbIX BEMUMH OT BpeMeHH pewakcalluH MOXKHO TIpoH3Be- 
CTH paccMoTpeHne, aHamoruyHoe IPHMeHAIOWNeMYCA B TeopuHn dyopomerpos (°), 
M OMpeeIHTb CBUr pasbi MepBOH rapMOHUKH pas/lOxKeHHA B psi, Dypbe PyHK- 
WMH, NpeAcTaBJarouet TYJIbCalMiO AaBJCHMsA B MPHCMHHKe, OTHOCHTEbHO Tep- 
BOH TrapMOHHKU MOLY JMPOBaHHOH payqualun. 

Kak nokasaHo B paOote (*), HapacTaHHe JaBsIeHHA 3a BPeMs OCBEILeHHA FP 
cna ero 3a BPpeCMA 3aTCMHCHHA OMMCHIBaIOTCA Ip MpeHeOpexHMO MaJIOM Bpe- 
Me€HH pelakCalHH SKCHOHEHIMaJIbHBIMM 3aKOHaMH. EcaM BpeMa pemakcalluy KO- 
HedHO, TO MPOMCXOAUT U3MeHEHHe (OpMbI KPHBOH, B pe3yIbTaTe Yero BO3HHKael 
ciBur dasbl rapMOHMYeCKUMX COCTABJAIONIAX e€ pa3/1O%KeHHA B PAN HU, B WACT- 
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HOCTH, CBHI asbl MepBol rapMOHHKH. OOosHauMM 9TOT cABUr (pa3bl OTHOCH- 
TEJIbBHO MOMCHTA NOCTYMIeCHHA Ppawualluu B KaMepy yepes ¢,. MemOpana muKpo- 
@oua, BOCIPHHUMaIONad NybCaMo LaBeHUA, OyzeT KoneOaTEca C H€KOTOPBIM 
AONMONHHTCIbHBIM CMelleHHemM 10 case. [losromy K ykKa3aHHOMY BBILIe CABHTYy 
oOaBHTCA elle OHH; Ha30BeM ero ¢2. Tlomumo STHX CABHTOR, culeqyeT yuecTb 
CIBUT, OOYCJIOBJICHHBIH HeHJCHTHYHOCTbIO YCHJMTEIbHbIX TpaKTOB IpHeMHMKa 
M (oTosleMeHTa HM CXBHrOM (ba3bI MepBoli rapMOHUKH curHava (poTosuIeMeHTa 
OTHOCHTCJIbHO MOMCHTA MOCTYIMJICHHA pakWaluH B MpHeMHHK; OOO3HaYHM ero 
yepe3s 73. TakuM o6pa30M, NOMHbIi CEBUr dasbl MepBol rapMOHMKM cHurHava 
Ha BbIXOAe YCWIHTeIA, MPHKJIOYeCHHOrO K MpPpHeEMHHKY, OTHOCHTebHO MepsBoli 
PapMOHHKH CHrHadia TeHepaTopa ONOPHOrO HaNpsAxKeHHA — = 9, + %y + Sy. 

B pesyvibTaTe pas1OxKeHHA B PAL (yHKILHH, ONMCHIBAIOUIeli My MbCalMio LaB- 
JIGHHA B IIPHCMHHKe, OKa3bIBaeTCA, TO 


Aine 2 


pa 


9, =arcig (1) 


re p = 1/7; + —Bpema penaxcauu; 8 —Bemm4nHa, OOpaTHad mocTOAHHOl 
BpeMeHH, XapakTepH3yloulell HapacTaHwe aBJIeHHA Ta3a B MpHeMHUKe; o — 
Kpyropax “wacToTa MOYyIAWHH. 

Anayioruunble paccyxyeHHa mnpopem <A. O. Cann (*) wu JxKexoxe u 
Bayep (7). IIpapaa uacTb Bpipaxkenua (1) mpegzctapsaeT co6oli cymmy jByx 


@ Q@ ° 
YI JIOB: =arctg—— u b= arctg —, H3 KOTOPDIX MepBbIll ABJIAeTCA CIBH- 
8 p 


TOM @a3bl, OOYCJIOBJICHHDIM TelJIOBOH HHeplveH ra3a B MpveMHHKe (9, = 9,4 
mph p=oo), a BTOpOH oOycJIOBIeH BPeMeHeM peaKcallMH, mMosTOMy 


© = arc tg = + 2 + 93 + 4. CyMMa + 93+ 4 MpelcTaBmaeT co6oH mpu- 


OopHbI ciBur da3bl, 3aBHCAMMH B OOWeM CJlyyae OT KOHIeHTpalluH cMecH, 
Tak KaK C H3Me€HCHHeM KOHILCHTpallHH MPHHHMalOT HOBbIe 3HaueHHA IIJIOTHOCTD, 
TeMJIOCMKOCTb HM TeMmslompoBogzHocTb cMecH. J\ia onpemeneHua aOcomoTHOK 
BeJIHYHHbI BPCMCHH peJlakcalWH STOT NpHOopHbi cyABur (a3bl OMKeH ObITb 
HCKJIIOUEH. 

MoryT 6bITb yKa3aHbl Ba cnocoOa ero ACK /OUeHHA. 

1. Ilyrem u3MepeHua yruia @ Mocae foOaBseHHA K uccJIeqyeMoH cMecu 
HeOOJIbIOH TIPHMeCH BeLLeCTBa, CHJIbHO COKpallalolero BpeMA pewJakcallHH 
(HampHMep, BOJAHOrO Tapa), HO He CHJIbHO W3MeHAIOWeH yKa3aHHble CBOMCTBa 
cmecu. Viamepenve cBOqMTCH K HaxoxeHMio pasHoctH Ag jByx 3Ha4eHHii 
yrsia ©, COOTBETCTBYIOWIMX KaKOH-MO0 MOMOce NorsouleHuA asa, AIA cyxoli 


¥ 4 
M yBJlax%KHeHHOM CMecH; Torga Moulyyaerca, uTO t= ——tg Ag. 


2. Tlyrem HaxoxKeHHA pa3HOCTH 3HayeHM yruia © WIA AByX Mosoc NMorso- 
UleCHHA Mp AByX pa3MuAaIOWHXCA YaCTOTaX MpepbIBAaHHA payMalluH (STOT CcHo- 
CoO ABJIAeTCA Goslee COBEPUICHHbIM, 4eM MepBblit). la STOrO Hy2xHO oMmpese- 
JMTb pH yactote f =w/ 2m pasHocTb P,,— Pag 3HaueHHH yruia © JA AByXx 
MOoc MOPsOUWeHHA Ay WH Ay, OONaalouIMX COOTBETCTBEHHO BpeMeHaMH pevlaKca- 
WMH 7, Ht. SaTeM Hy%HO MpOUSBeCTH Takoe 2Ke M3MepeHHe Mp yacToTe 
f’ =o0'/ 2x. Tlonaraa, uro BemnuMHa 8, OMmpefedmiomlad TenOBy!O MHEprMo 
ra3a B KaMepe, He MeHAeT cBOerO 3HaveHHA MIpH lNepexofe OT OAHOM NOJOCKI 
K [pyroli, OyZeM HMeTb JIM Mepsoro cilyyad 9, —Q =, —$, = Ad, 
rye $, = are Iga u b, =arc ba, » Py = a, p>, me 

AHaJIOrH4HO BbIpaxKaeTCH PasHOCTb YTJIOB, COCTBETCTBYIONIMX TEM 2Ke MO- 
jlocaM norsomenHa mpu acrote f’=o'/2m: 9, — 9, =$%—%, = AY. 
TlosToMy, MOCKOJIbKY 


igh, = ot, ; ea a= Or; tg p == OT, | tg »,, =. OT, (2) 
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u o6osHauat f’/f=o'/o=k: tgApb=a;, tgAp’=6, nonyyaem 


C2, AY) S tg b,, ae 
te(b,—Av) tad, 


(3 


TlocneqHee COOTHOWeHHeE MpHBOMHT K KBaJ\PaTHOMY YpaBHeHHIO, pelleHne 
KOTOpOrO jlaeT 3HayeHHe / 


__ ab (k2 —1) + V [ab ( — 1)? + 4k (a — bf) (6 — ak) (4) 
ia © cam armas meaem RARE 504 ()) e/a Manas can 


J\uia t, mouyyaeTcs avaJiOrH4Hoe BbIparKeHve, OTJIMYAaIOUeeca OT (4) 3HaKO 
2 


nepef, MepBbIM WIeCHOM B 4MCJIMTeWIEe. 

CuewlyeT uMeTb B BUY, YTO UacToTHI / Hf! WOU*KHbI ObITS BLIOPaHb! He CJM 
KOM MaJIBIMH, Tak, UTOOBI BXOAAUIMe B (3) TAHreHIHaJIbHble 3aBHCHMOCTH Hé 
MOrIH ObITb 3aMeCHEHbI JIMHEMHbIMH; FE 
IIpPOTHBHOM cyIlyyae ypaBHeHHe (3) o6pa: 
IaeTCA B TOKECTBO. | 

Pe3yJIbTaTbl NPHMCHeEHHA MeTOJa - 
HaXOKJCHHA BPeCMeHH peslakcallMH Mose 
KYJI YIJIeKHCIOro Ta3a B CMeCH C a30TOM 
aia momoc 4,3 u 2,7 pw Ha ocHoBE 


By 


MM 


10 


500 eu ; 


2 


1200 24 


Bist 
20% 


Puc. 1 Puce. 2 


M3MePeHHi, BbINOHEHHbIX Mp YacToTax npeppiBaHHA 500 u 1200 ru, mpeycras- 
JI@HbI Ha puc. 1—3. 

Ha puc. 1 mpuBeyeHbl KpHBbIe 3aBHCHMOCTH OTCYeTa IO MHKpoOMeTpy, Me- 
peMelalonjeMy (OTOIJIEMeEHT, OT KOHI[CHTPallHH yrueKucoro rasa B CMeCcH 
c asoTom. Kpnspie J, 2, /’ uw 2’ nomyueHbl IpH BpallleHuu MOsyMpyrousero AUCKE 
B OJHOM HallpaBJleHHH, KpuBble J, 4, 3’ u 4’ —B MpOTHBONMOOKHOM Halpas- 
JIe@HHH. 

Ha puc. 2 npeycrapnenbr cpequne Ja JByX HanpaBsenui BpaweHHa 3Ha- 
YeHHA CABHTa (a3bl, BbIPaxKeHHbI€ B MHJWIHMeTpax MepeMelleHHA MHKPOMeTpa 
Hauaso orcueta OpAHHaT JIA KAKO Mapbl KPUBbIX, OTHOCALIHXCA K NOMOCaN 
2,7 44,3 » AnH WanHOK yacTOTHI MpepbiBaHHA, ABJIACTCA MpOH3BOMbHBIM. 
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Ha puc. 3 mpeycrapseHbl 3aBHCHMOCTbh BPeMeHH peaKcaluu JIA 9THX T0- 
OC OT KOHWeHTpalun *. CreqyeT UMeTb B BUY, UTO 3HAUCHHA T AVIA MOMOCEI 
2,7  MpH MaJIbIX KOHIeHTpalluAX SABUIAIOTCA, 
TlO-BHJHMOMY, 3aHW>KeHHbIMH. OObsacHeHHe 3a- i! 
KJI0UaeTCA B TOM, UTO B CMe€CH HAXOMNTCH H3-3a | 
HeJOCTaTOUHON ee OCYIIKH BOLAHOH Map, o6ma- | 
Warwwuyuk Momocok norsouenua y 2,7». ostomy of | 
CHTHaJI, BOSHHKaIOWlNH B 3TOM OOACTH CmeKT- 
pa, aBIAeTCH CYMMOH CHIHaJIOB, COOTBETCTBYIO- 
WX yrvieKHCIOoMy ra3y HW BO,AHOMy mMapy. | «mb 
BewieqcTBue MaJOli BEHUHHbI BPEMeHH pesaKca- es 
WH BOAAHOFO Mapa Takoe HaJlOxwKeHHe MpHBO- *& ones 
TMT K YMCHBIUCHHIO H3MepHeMOM BeJIMYMHBI T. od 
- PesymbTaTbI NOKa3bIBaloT, UTO CTOKHOBeHHA =?” F 
MOWIeKYJI YrueKHCIOrO ra3a C MOJIe€KYaMH agoTa - ; 


Pee ae eae 
‘Twa mlomocht 4,3  SHaYHTeIbHO MeHee apdex- ——— 
‘THBHBI, UCM CTOJIKHOBCHHA MOJICKYJI YrIeKUCIIO- ; wer 
TO rasa Mexyly coOol. Cueqyer OTMeTHTb, TO co, ——— 
BPeMA peJlakcallHH, COOTBeTCTBYyIONLee Momoce 

4,3 », IpHOJH3HTeIbHO B Ba pasa Gombe, 4eM Puc. 3 


cooTBeTcTByroulee movoce 2,7  BTOH OOmacTu 
-KOHICHTpalui, re HE MPOABJIAeTCA BIHMAHHe MapoOB BOJHI. 


B saksouenhe Bbipaxkaio OlarofapHoctb mpod. M. JI. Betiureposy 3a py- 


KOBOJCTBO N€pBbIM 3TANOM paOoTHI MH HEH3MeHHbI MHTepec K ee Ma/bHeMWIeMy 
pasBuTHio. 


Tlocrynusio 
21 III 1958 


LHMTHPOBAHHAA JIMTEPATYPA 


1T].B.Ca060ncekasa, Hap. AH CCCP, cep. dus., 12, Ne 5, 656 (1948); Il. B. C 1 o- 
Bomckas, b. MU. Crenanuos, Ip. [OH,28, 8. 133-951). 2 M. Jl: Behn repos, 
JIAH, 19, 687 (1938); JAH, 46, 200 (1945); 3ap. 1a6., 13, 426 (1947). ? B. UU. Crenauos, 
O.11.T up uu, KOTO, 20, 947(1950). *41.B.Cnoooo0oncxaa, A.W. Tepaoswn, 
M. JI. Be iurepos, Tp. komuccuy no anamnt. xum., Nd 8 (11), 252 (1958). (Honoxeno n, 
COBEI. M0 ClekTpopoTOMeTpHyeCKUM H KOJOpHMeTpHyeCKHM MeTozaM aHanusa 17 XII 1955 r.). 
5 J].A.TymmMepmMau, KOT®, Il, B. 5,515 (1941). ® A.O.Caaab, KT®, 24, B. 1, 
157 (1956). *M. E. Jacox, S.H. Bauer, J.Phys. Chem., 61, Ne 7, 833 (1957). 


* Touku aa KoHNeHTpannn 1% nosyueHbI 119 O6euX NoNoc u3 UsMepeHHii npu / = 230 rn 
u f}=460 ru. 
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Jloxnaynn Akagemun wayrk CCCP 
1958. Tom 120, Ne 6 


Jl. H. WHPOPHH, H. A. WIEPJIOBA, P. H. HYPMYXAMETOB wu H. C. JOKYHHXHI 


BJIMSAHHE MOJIOKEHHA WH NPHPOJbI SAMECTHTEJIA HA CIEKTP 
®JIYOPECHLEHUHWH MPOWSBOAHbIX AHTPAXHHOHA 
B 3AMOPO)KEHHbIX PACTBOPAX 


(ITpedcmaeaeno axademukom A. H. Teperunoim 27 III 1958) 


CnexkTpbl (lyopecleHUMH Mapos H afcopOaTosw aHTpaxHHOHAa H efo MpousBoy 
HBIX OblwIu ucceqoBaHp! A. B. Kapsaxuupim u A. H. Tepenuupm (1). B pa6o: 
‘Tax (*) MeTONOM HHpakpacHOH CieKTPOCKOMHM ObWIO MOKa3aHo, YTO Y &-OKCH! 
‘H AMHHO-IpOH3BOAHBIX aHTpaXHHOHa OOpa3yeTcH MpouHad BHYTPpuMomeKy 
JIApHaA BOMOpOAHaA CBA3b, KOTOPad COXpaHAeTCA MpuH Temmepatypax 280— 
300° C. Baio ycTaHoBseHO, UTO TaKoro posa H-cBA3b OKa3bIBaeT CHJIbHOe BIA 
‘HHe Ha KOeOaTeJIbHbIC CIeCKTPbI MOJICKY.JI. | 

B 2uI@KTPOHHbIX CMekTpax HaOwJOMaeTCA HeYTO aHaJlOrHyHoe: BOROpOLHAs 
CBA3b, BKJIOUCHHAA B CHCTeMY C %-2JIEKTPOHAaMH, BJIMAeCT Ha MOMOMKeHHE DIeK 
TPOHHOrO YpOBHA MOvIeKYJI HM BO MHOrHX CulyyaAX CHJIbHO CHMxKaeT ero (*) 
B 2seKTPOHHBIX CMeKTpaxX MOMIOWCHHA %-MpOM3BOAHbIX AHTPaXHHOHA MOJIOCE 
‘He TOJIbKO CHJIbHO CMEILCHbI B CTOPOHY AVJIMHHbIX BOJIH, HO HW 3Ha4UTeIbHO Oome: 
Pa3MbITbI NO CpaBHeHHIO C $-MpOH3BOHBIMH. 

Ha mosioxkeHHe 9JIEKTPOHHOFO YPOBHA OKa3bIBaeT HEKOTOPOe BHAHHE Take 
‘TIpHpoda «-3aMeCTHTeIA, Wake eCIM OH He cmoco6eH OOpa3s0BaTb. BOLOPOAHyK 
-CBA3b. B 3TOM Cay4ae 3aMeCTHTeJIb WH rpynmma C = O moryT cCyulecTBeHHO BJIMAT! 
pyr Ha Apyra uepes n-9IeKTPOHHOe B3aHMOJeCHCTBHE, MOCKOJIbKY OHH OHO 
BPeMeHHO B3aMMOeHCTBYIOT C OMHHM HM TeM 2%Ke aTOMOM yruvlepoya. B To x»: 
‘BPeMA JIA B-3aMecTHTeNeH STO BJIMAHHe OyeT BO MHOTO pa3 cilaGee B CHI' 
TOrO, YTO 3aMeCTHTe/Ib H rpynna C=O ue cBxA3aHbl MEKLY CoG HemocpescTBeH 
/HBIM B3AHMOJeHCTBHEM. 

Bovibuioe pa3sMbiTHe SJIEKTPOHHBIX MOJIOC MOFIOWLEHHA Y 4-MpOH3BOAHBIX Mm 
‘CpaBHeHHIO C B-NpOH3BOJHbIMA Tak%Ke CBA3AHO C Pa3sJIMHYHAMH B HX CTPOeHHH 
‘GTO HEMOCpeACTBEHHO CKa3bIBaeTCA B YCKOPeCHHH Mpolecca MpeBpallleHHA >/1eK: 
TPOHHOH SHEPrH B KOMeOaTeMbHYIO Y NepBbIX Oomee, YeEM Y BTOPBHIX. 

CieqyeT OTMETHTb TO OOCTOATEMbCTBO, UTO IIPH HCCIe€OBaHHH 3JIEKTPOHHBID 
‘CIIEKTPOB MOJI€KYJI Mbl HMe€eM JeO C BO3OYXKCHHBIM COCTOAHHEM T-3JICEKTPOH: 
HOH cHcTeMbI. HeoOxoAuMo TakxKe yYeCTh, ITO OOMbIUMAA AOA <OTBETCTBCHHOCTH: 
3a MOJIO*KeHHe IICKTPOHHOFO YPOBHA MOJICKYJIbI AHTPaXHHOHA H e€TO MpOH3BOL 
HbIX B BO3OY2KJeCHHOM COCTOAHMM NpHxXosuTCA Ha rpynmy C=O. IIpu sos6yx 
CHHM MOJeKYJbI 7-CBA3b C=O pesko ocmaOusetca (1 —> x*-mepexon) c BO3 
MOXHBIM MOCELYIOULNM. NepeXOAOM MOJeKyJIbl B TpHMeTHOe cocTosHuHe (1, 4) 


Puc. 1. OnyopecuenyunA aHTpaxWHOHa MH ero §-NpoHSBOZHBIX B A-yrvleBofopofax mpu 77° K 
1a, 16, 16 — anrpaxunon; 2a, 26, 26 — B-xnopanrpaxuuon; 3a, 36, 3¢ — 8-meTunaHTpaxuHoH 
46 — B-amuHoaHTpaxHHOH; @ —B rekcaHe, 6 —B rentTaue, @—B OKTaHe 
Puc. 2. Cnextppi (byopecieHHH HEKOTOPHIX MPOHSBOAHEIX AHTpaxHHOHa B reKcaHe. J — «-oKcH 


-AHTPaxHHOH (5558 A); 2 — 1,8-qHoKcHaHTpaxHHoH (5410 A 3 1,4-nHoKcnanTpaxunon (5248 A) 

4 — o-xopaHTpaxHHoH (5200 A); 5—1,0-nuxs0panTpaxnnon (5220 Aye = 8-oKcHaHTpaxi 

-HoH (5140 A); 7 — 1,5-quokcnanTpaxuHoH (5680 A) (B ckoOKax yKa3aHO NoOx%KeHHe HayaNb 
HbIX T0J10C) 
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Pue. 4 


SS 


6 


Puc. 2 


J, r. 120, No 6. Wnropun 


Tlepexoq B akTHBHoe cocrosuHve rpynnbt C=O npn Bos6yxeHHH OyeT MHUIb 
YCHJIMBaTb BSaHMOJeHCTBHE B MOCTHKE C BOAOPOLHOM cBA3bI0. Takum o6pa3om, 
B BO3OY2KNCHHOM COCTOAHHH MOJeKYJIbI yuacTHe 21eKTpoHa aToMa Bowopoya 
(HIM yuacTHe ero p-opOuTEI) B x-3CKTPOHHOM B3aMMOJeCTBHM CHCTeMBI, M0- 
BUMMOMY, CTaHOBHTCs elle Ooee BEPOATHBIM H 3HAYHTebHO Gomee acppeKTUB- 
HBIM. 

B3aumHoe BIIMAHMeE rpynmbl C=O u a-3amecTuTema, He OOpasyr1omlero Bo- 

AOPOMHOK CBA3H, TaK2xKe JOJXKHO YCHJIMTbCA B BO36YXKICHHOM COCTOAHHU MO- 
JIEKYJIbI. 
Mop AOIKHE! ORKULATb, YTO B C/YYae &-MPOUSBOAHHIX, OarokapA HasMHUHIO 
BOJOPOXHOH CBA3H WH CHJIbBHOMY B3aHMHOMY BJIHAHMIO Tpyun C=O wu 3amectTu- 
TCA, CKOPOCTh MpeBpalleHHA SICKTPOHHOH SHEP B KOMeOATeIbHYIO UH Be- 
POATHOCTh NepepacnpesenenuA NocieqHeH 0 KOWeOaTeIbHbIM NOLypOBHAM 
OyAyT Oombile, UeM NIA 8-MPOH3BOAHBIX (eCIH MEY MoOeKyNaMu OTCYTCTBYeT 
B3aMMojelicTBHe). Ilostomy BpeMa X%KH3HH KaxK Oro BOSOyKMeHHOrO KONeOaHHA 
OyNeT CoKpaluleHoO, 4YTO MOXET MPHBeECTH K Pa3MBITHIO TOHKOM CTPyKTYpbI B 
cnekTpax dJlyopectleHiuH o-mpousBoqHpx. Urak, ceqoBpao omKuaTb, mp 
TIpOWX PaBHBIX YCIOBHAX, NOABJICHHA TOHKOM CTPYKTYPbI B CMeKTpax cbslyope- 
CILEHILHH B-MpOMSBORHbIX H OTCYTCTBHA TAKOBOM B CNeKTPaX a-MpOH3BOHbIX. 

Ecau Obl 9TO NMOATBEPAHIOCb Ha OMbITe, TO MbI OTMETHJIM Obl OUCHb BarKHBIIi 
«pakT, a HMCHHO — HaJIHUHe Mapadev3Ma MeXKTY H36upaTebHbIM TYWeHHeM 
@NyopecleHWMH KHCOPOAOM B MpOH3BOHBIX aHTPaXHHOHA, a Tak2Ke JaHHbIMH 
MO 93JICKTPOHHbIM H HHdppakpaCHbIM CHeKTPaM MOFJIOWLeEHHA HM BePOATHOCTbIO 
MPOABJICHHA KOCOATeIbHOM CTPYKTYPbI OTJCIbHOH MOJICKYJbI B CMeKTpax 
@uyopectenuuu. C 9TH Wesbio B HacTOALelt paOoTe OBI UCCIeOBaHbI CMeKTPbI 
@NyOpeclleHUHH CHIbHO pa30aBeHHbIx pacTBopoB (C = 10°*—10™> moa/n) 
AaHTpaXHHOHa H eFO MPOH3BOHbIX IPH TeMMepaType KHNe€HHA MKUAKOFO a3zoTa 
{77° K). B kauectBe pacTBOpHTeselt IPHMeHAJINCbh H-FeKCaH, H-relTaH H H-OKTAaH. 
Bplia Bocmpou3BeseHa METOLHKAa NOMYYeHHA CNeKTPOB, omMcaHHad J. B. Wnonb- 
ekum (°). Bo3s6y2xeHHe CNe€KTPOB MpOH3BOANIOCb TpyNNOH PTYTHBIX JMB 
aamupt IIPK-2 c dumbtpom BYJIa (A = 365 mp). Bce uccaeqyemble BellecTBa 
peABapHTebHO JOO OUMIaIHCb MHOrOKpaTHOH BO3rOHKOM B BaKYyyMe, JIHOO 
ObIIH MepeKPHCTaIMIH30BaHbI H3 WHOKCaHa WIM M3 CHupTa. 

Boia momwyueHa TOHKad KoNeOaTebHad CTpyKTypa B cmeKTpax dsyopec- 
ILeHUMH aHTpaxuuHona H ero $-mpou3Bo_HbIx: $-Cl-anTpaxuuHona, B-MeTHaHTpa- 
XHHOHAa, 8-aMHHOAHTpaXHHOHA, a TakxKe JIA aHTpoHa. CneKTpbl yKa3aHHbIx 
COeCIHHeEHHH mpuBemeHbI Ha puc. |. 

PaccMoTpuM cieKTpbI aHTpaxuHoHa. Buy ciekTpa coxpaHAerca B pa3HbIX 
PacTBOpHTeIAX, UTO YKAa3bIBAeT Ha MPHHAaMeKHOCTh eFO MOJIeKysIe aHTPaxu- 
HoHa. CneKTp cosepxKuT 6ovIbloe YHCIO HHH (oT 24 Jo 58) M UMeeT CORBI 
Buy. 

Bauy Ooubiuoro YCa HOPMaJIbHbIX KOJeOaHHi, COOTBETCTBYIOWIUX MOUIeKY- 
Jie aHTpaxHHOHa, HHTeplperallua KoMeOaTembHOH CTpyKTypbl sarpyquena. Mo- 
wlekyua muocKkad HW MpHHanmexuT K cuMMeTpHH Dey» =Vy. a fannow rpyn- 
bl CHMMe€TPHH BO3MOXKHbI 8 pa3JIMYHbIX THMOB KomeOaHHH. Ha kab THN 
CHMMeTPHH IPHXOMUTCA, KaK MOKa8bIBalOT PaCueTHI, M0 HECKObKy KOseOaHHi. 
O6uee uuco KoeOaHu paBHO 6. 

CnekTp anTpaxHHoHa Kak ObI paseleH HaHOONee MHTCHCHBHBIMU 9JICKTPOH- 
HO-BHOPallHOHHbIMH MOJIOCaMH Ha HECKOJIbKO YacTel, B KayKTOM M3 KOTOPDIX 
BH CieKTpa MOBTOpAeTCA. OTH TiaBHble MOJIOCbI PaclileMIeHb! Ha HCCKOJIbKO 
KOMMOHEHT; TO, UTO 9TO JeHCTBUTeIbHO KOMIMOHEHTHI, a He OJIM3KO PacnoJ1O2KeH- 
HbIe@ JIMHHM, BbITeKaeT U3 CPaBHeHHA CICKTPOB, CHATHIX B Pa3JIM4HbIX PacTBOPH- 
remax. IIpu mepexoye oT rekcaHa K OKTaHy MeHseTCA UHCIO KOMMOHCHT H Xa- 
PakTep pacileMeHuA, HO MOMO*RKeHMe MOMOC MH paccTOAHUA MexKAY HUM CO- 
XPaHAIOTCA. 

Han6onmee HHTCHCHBHbIe 2/IEKTPOHHO-BHOpallHOHHble MOJIOChI AaHTPaxXHHOHAa 
B reKcaHe W OKTaHe pacijemmenbi Ha 3 KOoMMoHeHTa. B rekcaHe HanOoee HHTEH- 
CHBeCH JIMHHOBOJHOBbIIi KOMMOHeHT, a B OKTaHe — cpequul. Jia }-xopantpa- 
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XHHOHA B reKcaHe raaBHble MoMoch pacujensenbt Ha 4 KommoHeHTa. Han6ou 
ca6blii KOMMOHCHT — KOPOTKOBOJHOBbIM, HauOolee MHTeHCHBHBIN — 2-H KO 
MOHeHT, 3-i WH 4-1 KOMMOHEHTHI MMEIOT IIPHMePHO OJMHAKOBbIe HHTCHCHBHOCTH 
B oktTaHe 2Ke JWI 8-XOpaHTpaxMHOHa OCTAaIOTCA BCerO 3 KOMMOHeHTA, mpHuer 
HaHOoulee MHTCHCHBEH JJIMHHOBOJIHOBHILT KOMMOHEHT. Bo Bcex cneKTpax HaOJ 
jlaercd CTpeMJeHHe K BbIPABHHBAaHHIO HHTeCHCHBHOCTeH M@Ky KOMMOHCHTAMI 
BHYTPH MOJIOCbI MPH MpOABUXKeHHU B JVIMHHOBOJIHOBY!O OOWaCTb. 

B cnekTpax BCeX COeMHeHHII, LalollMx TOHKY!0 CTPyKTYPY, OCHOBHOM BH; 
CHeKTpa COXpaHsAeTCA MH MMeeT BU 3-KPaTHO NOBTOPeHHOH KapTHHbI, Kak ObIJIC 
yKa3aHO BBIle, B OOaCTAX Me@xKJY HHTeCHCHBHBIMM omOCaMu. CooTBeTcTBy10 
UlHe KOMIOHEHTbI ITHX HHTCHCHBHBIX MOJIOC, KAK MW BC€ COOTBETCTBEHHO B3ATHIt 
6omee CIAaGbIe MOMOCLI, OTCTOAT APyr OT Apyra Ha paccTOAHNe, B CpeqHeM PaB: 
Hoe 1664 cm, Koropoe coorBeTcTByeT MOHO-cHMMeTpHuHOMy CO-Koue6aHH 
B OCHOBHOM 3JICKTPOHHOM CocTOAHHH (cM. TaO. 1), MpHueM 3Ta Ppa3HOCTb 


Ta6nauna 1 


Tlonoxenne OfHOH HS KOMMOHeEHT Pasnoctu gacTot (cM—) 
B TylaBHbIx Nomocax (A) 
Coe qHHeHHe 
Away Aa | Ae | As Vea Ys ¥,— V2 v2— Vs | 
eee || 
AuTpaxHHOH: | 
B rekcaHe 4591 |4972 | 5419,7|5947,5) 41668 1662 1638 | 
B renTaHe 4574 | 4950,6} 5390 | 5914 1677 1647 1644 | 
B OKTaHe — | 4948,5 | 5392 0914 — 1662 1637 | 
8-Cl-aHTpaxHHOH: 
B rekcaHe 4580 | 4960 | 5405,7 | 5928 16°3 1664 1632 
B reltaHe 4573 | 4952 |9898 |5925,3) 41673 1668 1649 
B OKTaHe — |4953 | 5399 5930 — 1667 1660 
3-MeTHJaHTpaXHHOH: 
B rekcaHe 4573*| 4946 | 5390 0913 — 1666 1641 
B remtTane 4562 | 4939 0380 9895 1672 1660 1623 
B OKTaHe 4573*| 4942 | 5385,3 |] 5906 — 1666 1639 
3-aMHHOaHTpaXxHHOH: 
B renTaHe — |4970 |5418 | 95946,3 — 1663 1640 


* Jlnnna Audbdpysnaa. 


HECKOJIbKO OdJIbIUaA MeXKY MOJOCAMH B KOPOTKOBOJIHOBOH YacTH, MOHOTOHHC 
yObIBaeT IPH NPOABHXKEeHHH B KpacHyto OOwlacTb crekTpa. IlocmeqHee CBU AeTeMb: 
cTByeT 06 aHrapMoHuuHocTH C=O-xKouebaHHi. MmMenHo 9T0 KOmeOGaHHe HaHO6O- 
JI€e AKTHBHO IIPOABJIACTCA B IIEKTPOHHO-BHOpallHOHHOM CIIeKTpe, KaK B UHCTON 
Bue (rlaBHbIe MOJIOCHI), TAK HW B CYMePpNO3HIMH CO BCEMH OCTAaJIbHbIMH MPpOABJIAIO- 
ujHMucA YacToTaMH. IIpH nepexoge oT (uomeTOBOH K KpacHOlt OOacTH CMeKTpE 
MHTCHCHBHOCTbh YKa3aHHBIX MOJOC CHauaa BO3PacTaeT, a MO JOCTHKeHHH He 
KOTOPOrO MaKCHMYyMa CHOBa YOBIBaeT, YTO OOBACHAETCA, B COrIAaCHH C NPHHILA 
nom ®panka — Konjoua, yBeIMYeHHeM MEKbAEPHOFO paBHOBeCHOrO paccTos: 
HHA JIA BO3OY2KCHHOrO 3JIEKTPpOHHOTO ypoBHa (°). BemegctBue aToro 0”— 0 
MepexoOX MaJIOBepOATeH, H Ooee HHTCHCHBHO B CIEKTPe MPOABJAIOTCA YACTOTHI 
COOTBETCTBYIOUIHE MepexoaM He Ha MepBble KOeOaTeIbHbIe NOLYPOBHH OCHOB 
HOFO COCTOAHHA, a Ha Oosee BbICOKHe, MPH ITOM UHCIO HaHOoee HHTCHCHBHBI} 
MOJIOC JOBOJIbHO BeIHKO. Bonpoc 0 mpupoye pacileneHHA IIeKTPOHHO-BHOpa 
WMOHHOTO YpOBHA MOLpoOuo He uccreqoBan. Ilo-BuqumMomy, mpupoga stor 
pacilenieHuA CBASAHA C OpHeHTallHel PiyopeclMpy!oulAx MOueKYJI B KPHCTaJI 
JIMYeCKOH pellieTKe pacTBOpUTels. 

HccneqopaHHble HAMM &-MpOH3BOAHbIe AHTPaXHHOHA JlaJIM CMeKTPbI, CHIbH 
OTJIHYAIOMIMeECA OT PACCMOTPeHHEIX BbIIUe. [Ipexye BCerO OHH OKA3aJIHCb CHJIbH 
CABHHYTbIMH B KpaCHYy!O OOaCTb H HMeIH BH JOBOJIbHO pa3MbITHIX TONOC 
OTH MOWOCHI, 1axke B rpyObix YepTax, He MOBTOPAJIH Ba CNeKTpa aHTpaxHHOHa 
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4 HEKOTOPBIe &-MpOH3BORHbIe BOOOUIe He JaBayiH BUUMOlI (palyopeclleHIHu mpu 
o30y2KeHHM PTYTHOM sHHHeli A 365 My (a-amMHOaHTpaxHHoH). 

CrekTpbI HCCAeOBaHHBIX 4-IMPOM3BOAHBIX: &-OKCHaHTpaxHHOHa, a-XslOpaH- 

TpaxuHoua, 1,5-qMoKcuanTpaxunona, 1,8-qMoKcuanTpaxuuona, 1,4-7MoKcHaH- 
TPaXHHOHA MpeycTaBseHbI Ha puc. 2. 
- Oco6o Hy2KHO OcTaHOBHTbCA Ha HCCeOBaHHOM HaMH crieKTpe 8-oKCHaHTpa- 
xuHoua. J[1a nero HaOmofaercs pasMbITbIi B MOOCHI M CABHHYTHI B KpacHyto 
OGONaCTb CHeKTP. STO, 10-BHAHMOMY, MOX%KHO OOBACHUTD COXpaHeHHeM JIA ITOH 
MOJICKYJIbI ake B HeHTPaJIbHbIX PaCTBOPHTeCIAX H MPH MaJIbIX KOHIMeHTpPalluax 
MEXKMOJICKYJIAPHbIX BOQOPOAHBIX cBxA3eH. OueBuyqHO, MosleKysa B-oKCMaHTpa- 
XHHOHA HaXOJMTCHA B PacTBOPHTee B BUA aCCOMMATOB: AMMepoB WIM MOMMe- 
pos. Hanuuve MexmomekyJApHoro B3aMMOJelCTBUA CKa3bIBaeTCA Ha T-3JICKT- 
POHHOM CHCTeMe MOJI€CKYJ1 H MPUBOAUT K CHbHOMY YBeNMUeHHIO BepoATHOCTH 
TlepepacmpeyeeHHaA SHEPrHH MexXy KoOMeOaTeIbHbIMH NOLYpOBHAMH (’). 

TakHM 06pa30M, NouyYeHHbIe SKCIePHMEHTAJIbHbIe Pe3YMbTATHI MOMTBEPK- 
WatoT BbICKa3aHHble MpeANOMOREHHA O BIMAHHHM NOOMRKeHUA 3aMeCTHTeIA U ero 
MIpHpoOAbl Ha CNeKTPbI dayopeclkeHUHH MOeKYJ. 


Tlocrynusio 
21 III 1958 
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OKEAHO/JIOLH 


JI. A. MOHOMAPEBA u E. A. JIYBHbI-FEPILbIK 


KOJIMUECTBEHHOE PACIIPEJEJIEHHE NJIAHKTOHA 
B TPONMYECKMX BOJAX 3ANAJIHOM YACTH THXOFO OKEAHA 


(ITpedcmaeaeno axademuxom A. A. I pueopsecoim 30 I 1958) 


B urosie — oxTs6pe 1957 r. Ha 9KCcHeMUMOHHOM cyfHe MuctutTyta okeaHo- 
gorau AH CCCP «Bura3b» mpou3BOqHIMCb COOpbl WwIaHKTOHa Ha aKBaTOPUy 
or Anonckux ocrpopos Jo 07° c. w. u or 152° B. A. Wo OununNHHCKUX OCTPO- 
BoB. B Oovubluel YacTH yKa3aHHOrO paHoHa JO HacTOAUero pelica COBeTCKHE 
9KCHeAWWMH He padoTaJH. 

C6opbl mpousBoyuHcb ceTbio JKeqH OKeaHCKOH MOJeJIH (MeJIbHHUHOe CH- 
To Ne 38/9, J1-80/113 cm) u o6nraHoH cerbio JKeqH (MeJIbHHYHOe CHTC 
Ne 38/9, I[-37/50). [lyrem tTorabHoro B3BelWIMBaHHA MpoO OblWwiM MouyueHs 
JaHHble MO pacnpeyeeHHIo ONOMAaCCHI MIaHKTOHA (B Mr/M?®) J1a coa O—100 M. 
OrjebHO Ovomacca 300- H (PUTOMMAHKTOHA He YYHTbIBalacb, HO TaK Kak (pr- 
TOMJMAHKTOH BCTpeyaJicA B OUCHb MAaJIOM KOJIHUeCTBe, OH He OKa3bIBaJl 3Haube 
TeJIbHOTO BJIMAHHA Ha OOWLHH Bec MpoOsl. 

B wiose Obl clelaH pa3pe3, MpowleqWHH Yepes 30Hy CMeWIeHHA OopeaE- 
HbIX BO H Kypocuo. PacnpesejeHnve MlaHKTOHa B 30He CMeWI€HHA HeOJHOKpa- 
THO OMMCHIBasI0Cb (17) TO JaHHbIM MpeAbIyUIHX pelicoB «BuTA3s», OSTOMY Mh 
MOpoOHO Ha HeM He OcTaHaBHBaemca. JIetoM 1957 r. MOXKHO ObLIO OTMETHTE 
TOJIbKO CBHI 10X%KHOM TpaHHI{bl 3OHbI CMCIUeCHHA, a Takxe rpanHHy Kypocuo «x 
fory 110 cpaBHeHHlo c 1954 u 1955 rr., uro no_TBepxAalOcb H JaHHbIMH FHApo- 
JIOPOB. 

Buomacca lvlaHKTOHa B CeBepHOH YacTH 30HbI CMeweHuaA LocTursia 1000 mr/m?: 
Takve IWHppbl OObIYHO OTMeUaIOTCA B CeBepO-3aNalHOH yacTH Tuxoro oKe 
aHa B JI€THHH MepHoy. Syecb npeobJlaqasiM pauku OopeaJIbHBIX BOX — Calanus 
plumchrus, C. pacificus, Euphausia pacifica. Ha noBpepxHocru nonaauucl 
Janthina, Physalia, Velella. [ocnequasa ucue3ma c MOBepXHOCTH BOJbI y 10% 
HbIX TpaHHy Kypocuo. B weHTpasIbHOH “YacTH 30HbI CMeIIeHHA OMOMacca Mau: 
KTOHAa CHMKasacbh Wo 230 mr/M’, a 3aTem JaxKe Jo 20—30 mr/m® (k 15° c. m.). 
T. €. NpakTHYeCKH MpeAcTaBsAa COOOH «HyJIeBylo OHoMmaccy». 

Takaa Ke HH3Kaa OMOMaCCca WIaHKTOHAa, paBHad 20—50 mr/M°, Obiia orme 
yeHa B TponMueckoH 30He. JIumIb BONH3H 9KBaTOpa HaOsIOMaoch yBeMueHM 
OvoMaCccbI WwIaHKTOHa Ao 100 mr/M’; BOo3MOxKHO, YTO STO CBA3aHO C HaGuIONaB 
INMMCA MOAbEMOM PIyOMHHbIX BOX. M3menenve OnoMacchI NIaHKTOHAa Ha paspe 
3e MO MepHfAuaHy moKa3aHo Ha pue. |. 

Sona TpomMyecKoro MaHKTOHa NpescTaBsleHa B UcceqyemMom palione Hau 
Oomee MpoKO. KauecTBeHHbIii COCTaB MIaHKTOHa 3@Cb JOBObHO OHOpOeH 
Bo sBcex rpo6ax MpucyTCTBOBaJIH MesIKHe TpomMyecKHe kKonenogb: Calanu: 
minor, Mecynocera clausi, Calocalanus pavo, Oithona satigera u ap. H3 6one 
KPYINHbIX KoNenmox HawOoslee yacro BcTpeuaiucb Candacia bispinosa, Copili: 
mediterranea, Haloptilus longicornis, Centropages violaceus u ap. Hs apy 
ruX TpylM 300MIaHKTOHa JIA TpomMyecKOH 3OHbI HavOoslee XapakTepHbl 
Pteropoda*— Euclio polita, Diacria trispinosa, Clio conica; Chaetognatha* — 
Sagitia inflata, S. serratodentata, S. neglecta; Amphipoda — Hyperiidae 


* Tlo onpenenenmo IO. T. Unngouosoit. 
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ypay3u bl istielck woe diomedae, E.  recurva, E. mutica, sce BCTpe-- 
alollHecaA B 1 HXOM OkeaHe Bub poga Stylocheiron; D 
ecapoda — Luci e 
ergestidae. é; : pera 
YBesMueHHe OHOMACCHI MWIaHKTOHA BOWH3H OOAbIINX ocrposos (Hosoi TBu- 


eu, Hosoi Bputanuu, Hosoit Mpsangun) OObACHHeTCA, BUMMO, B MepBylo 
yepeb MAaTePHKOBbIM CTOKOM. 


Puc. 1. Pacnpefenenue 6Homaccbl NaHKTOHa B cyl0e 
O—100 M Ha MepHyHOHabHOM pa3pese B Ulose 1957 r. 


B CoJIOMOHOBOM MOpe OxoMacca IvlaHKTOHAa Bospacraer Jo 300 mr/M®; 3yecb- 
nepvon c 20 VII no 5 VIII 1957 r. Ha6mtoqanoch 3HauuTeIbHOe CKONeHHe 
WaHKTOHA, OCOOeHHO BOH3M OcTpoBoB. IIpeo6maqanu Calanus minor, Mecy- 
ocera clausi, Candacia bispinosa, Pleuromamma gracilis, Euchaeta marina,. 
Indinula vulgaris u ap. Ormeyasucb TakxKe HepuTuyeckHe Bub: Acartia da- 
ae, Centropages violaceus. Muoro nonaflamocb AHI, HM KONeNORMMTHBIX cTaqHi. 
| 6OJIBUIOM KOIMYeCTBe Obl HalyeH Rhinocalanus cornutus, cocTaBJIAIOWnH 
a psxyle cCTaHUMH OCHOBHY}!O Maccy MVJIaHKTOHA. 

B paloue apxunesara BucMapka 300N1aHKTOH OblJI OTHOCHTeJIbHO OoraT 
jo 180 mr/m®). IlopcemecrHo Omomacca Ha 10%KHBIX CTAHIWMAX HCCJeAOBaH- 
oro paliona coctaBasala 100—300 mr/m?, B patoHax ceBepHoro maccaTHOro: 
SYeCHHA OHA Najada WO 50—100 mr/m? u noBplualach Jasee K ceBepy. 

B palione o. JlycoH HaOmoflasiacb NOBbILIeHHaA OMOMaCCa IJIaHKTOHa JO: 
30 mr/M®, claraBlaxicA 3a CueT OObIUHbIX TPOMMYeCKUX BHOB, YMOMAHYTHIX 
pILLI. 

Tlo Mepe npH6amxKeHHA K NpomHBy Kun (Snonua)Onomacca WaHKTOHA JO- 
purasa 100 mr/M®. 

Takum o6pa30m, Hav6oslee BbICoKad Ouomacca(o 1000 mr/m*) B coe 0— 
)0 M, oObmHO CBOLicTBeHHad GopeasbHBIM BOJaM B JIETHHH Ce30H, OblIa OTMEe- 
Ha B 30He CMeELIEHHA IpuMepHoO Jo 40° c. II. H CKJabIBaslacb 3a CueT Mpescta- 
ATemeli OopeasIbHoro maHKToua. Ilo HanpaBJeHHIo K tory ONOMacca 300IJIaHK- 
Ha ObICTPO YMeHbIWalacb H Ha 38HaYHTebHOM aKBaTOPHM COCTAaBJIAa BCerO: 
miu 20—50 mr/m*. OSror palion, OeqHbIi MIaHKTOHOM, BKsIOUaeT B CeOA Kak 
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WeHTPaJIbHble, TaK M JOXKHbIC YaCTH 3OHbI CMCWIEHHA, a TAKAKC 6oubuIy!O Yac 
Tpomuyeckoit 30ubI (puc. 2). Handouee o6eqHeHHad OvomMacca MaHKTOHA 

Meuaslacb B 30He ceBepHoro maccaTHoro TeyeHuA. [loBpumenne Ouomaccpl rv1ai 
KToHa 20 300 mr/m® 6pI0 3aMe¥eHO B COJIOMOHOBOM Mope HY MowtyKCKUX OC 
poBos. Takoe MOBbIeHHe ABIAeTCA 3HAYHTCbHbIM M0 CpaBHEHHIO C TponHy 


ZA |, 
We, 


OIL 
a ih 


Puc. 2. Pacmpefenenve OMomaccbl MlaHKTOHa B coe 

O—100 m B s3anaqHow uactH Tuxoro oKeaHa. J — 

<0,1 r/m°, 2— 0,1—0,3 r/m’, 8 —0,3—0,5 r/m°, 4— 
>0,5r/m3. 


CKHMH BOJlaMH OTKPBITOrO OKeaHa, HO B OopeaJIbHbIX BOJax Take Wudpbl X 
PaKTePHbI JIMIUb JIA 3HMHeroO ce3oHa. 

TIpauuny CTOJIb HH3KOH OMOMACCHI NWaHKTOHa Ha 3HaUHTeJIbHOH AaKBAaTOP! 
IeHTPpaJIbHOH uactH Tuxoro oKeaHa MOXKHO, M0-BHAMMOMY, HCKaTb B CJleylyt 
ayeM. Ilo qaHHpimM Moxuesckol, B HCCIeOBaHHOM palioHe OTMeuaJIOCb OUeHb M 
JIO€ KOJIMYECTBO OHOeHHEIX 3JIEMCHTOB, COOTBETCTBYIONIee TAKOBOMY B Oopeasl 
HbIX BOJaX TOJIbKO B 3HMHee BPeMA, 3TO, OUEBHAHO, MOBeKIO 3a COOOM yMeH 
WeHHe KOJIMYeCTBa (PUTONMAHKTOHA, KOTOPbIM MPeMMYILeCTBeEHHO MHTaeTCA 30 
MvIaHKTOH. MoxuHo mpeqnooxKUTb, YTO XOTA GOeHOCTb MIaHKTOHa B TpOn 
YeCKUX BOaX BISbIBACTCA KOMMMIEKCOM (paKTOPOB (Kak MH OO/bIIMHCTBO MOO 
ae asa HO HeOcTaTOK OHOFeHHbIX BeILeECTB HTpaeT Upe3sBbl4aHHO Ba? 

OuIb. 


VuctuTyT okeaHouoruu 
Axafemuu HayKk CCCP Sap epan 
UWHTHPOBAHHAS JIMTEPATYPA 


1K. B. Bexnemuures, T. WU. Cemuna, JAH, 108, Ne 6 (1956). 2 
HOMapesBa, K. B. Bekaemuumes, J{AH, fon No 4 (1956). Oe ae 


1248 


Hoxaagn Akagemun nayr CCCP 
1958. Tom 120, Ni 6 


| BHO®PH3HKA 


H. A. CAMOUIKHHA 


YCHJIEHHE NOBPE)KJIAIOWIErO JEMCTBUA PEHTTEHOBCKHX JIY4EN 
_ HA PA3BHTHE 3MBPHOHOB BCJIEACTBHE JIEHEPBALMH MATKH 
M OMEPATHBHOrFO WIOKA 


(ITpedcmaeaeno axademuxom H. H. Axnuuxoeoim 17 III 1958) 


B mutepatype Jo cux nop OombuuHcTBo uccreqoBaTenel (1-4) cuntTaioT, 4TO 
3 Me€XaHH3Me J[eHCTBHA HOHH3HPYIOUMX H3JyYeHHH Ha IMOPHOHbI MPH TOTaJIb- 
JOM OOJIYYeCHHH OepeMeHHBIX XXHBOTHBIX HMeeT 3Ha¥eHHe TOMbKO MpsMoe Jeli- 
STBHE H3JIYYCHHA Ha 3apOJbIIH. OHaKO B MOCeAHHe TOLL NOABWJIHCb padornl, 
WBTOPHI KOTOpHIX (°”), He OTPHIad dakTa OoMbUIOH YyBCTBUTeIbHOCTH 3apo- 
[bIlleH, CUMTAIOT, ITO MaTePHHCKHH OPraHv3M TakxKe OKasblBaeT JelicTBHe UpH 
Ja3BHTHU NaTOJOrWyeCKHX H3MeCHEHHH, HaOJIOJaeMbIX y 3aposbIleli mpH obsy- 
1€HHH OepeMeHHbIX CaMOK. B CBxA3H C STHM TIpeCTaBAIO HHTepec MpocseqHTh, 
«ak OTpakKaeTcA JeHepBalluA MATKH Ha H3MCHEHHAX B pa3BHTHH IMOPHOHOB, 
{aOJOAIOULAXCA MOCe BO3LeHCTBHA Ha Oe€peMeHHBIX 2KMBOTHHIX PeHTTEHOBCKUX 
TyueH. 

Pa6ota npopeyeHa Ha Kpbicax. Jia onepaluu HapyuleHHA BereTaTHBHO 
THHeEPpBallHH MaTKH Obl MPHMeHEH MeTO, paspaOoTaHHbI pauee ITI. I. Cper- 
1opbim H I. ©. Kopcakxosok (°). [Ipou3sBoqusocb ucceyeHHe CeAYIOULHX HePBOB 
1 TaHrJiveB, YYaCTBYIOULMX B HHHeEPBallHH MaTKH: 1) Masloro BHYTPeHHOCTHOrO 
iepBa (n. splanchnicus minor) c OTXOAAUIMMM OT Hero MOAUPeBHbIMH HEpBaMu 
nn. hypogastrici) u JoOaBouHbiMu y3eKamu (g.accessorius); 2) camnaTHyeckoro 
TBOa (tr. sympaticus) Ha mpoTaxennu 1—l,5 cm B NosAcHHUHOH OGsacTH; 
3) comHeyHoro cnyieTeHHaA (pl. coeliacus). IlocraBeHbI onbiTHI c WeHepBalnelt 
MaTKH 3ajlouro No GepemeHHoctTH (oT | yo 3 mec.) Hc JeHepBallnel B 1 JeHb 
Jepe€MeHHOCTH. 

OHoKpaTHOe TOTaIbHOe OOYYCHHE XKMBOTHBIX MPOH3BOAMNIOCb B o3ax 60 
4 200 r na 4 WeHb OepeMeHHOCTH IIpH Momo anmapata PYM-3, npu Hanpsaxe- 
wuH TOoKa 180 xB, cuse ToKa 15 Ma, MomHOocTH TpyOKH 30 r/mMuH, cboKyYCHOM 
paccTosHuN B 40 cm, dusbTpax 0,5 Cu u 1,0 Al. 

TIpopeyeubl cenyrouue cepHu onbiros: | — jeHepBalluaA JO OepemeHHocTH 
> BO3JeHCTBHeM PeHTTeHOBCKHX yueH B Wose 60 r Ha 4 JeHb OepemeHHocTH; 
[1 —To xe c 2y4eBbIM BO3eHcTBHeM B Wo3e 200 r Ha 4 Jenn; II] — eHepsBa- 
IMA MaTKH B 1 JeHb OepeMeHHOcTH 4 OOy4eHHe B Jose 200 r Ha 4 eHb. 

2MOpuoHbl HccseqoBauCb Ha 10 eHub OepemenHocTH. Kak Abit pas IpH BCKPBI- 
THH YYHTHIBAJIHCh: MPOMeHT UMMIAaHTHpOBaBIUAXCHA OacTOIMcT (myTem Nogcuera 
KOJIHUCCTBA XKEJITHIX TE B AHYHUKE H UNCIa OOPasOBaBLIMXCA MOLOBMECTHVIMIL); 
UHCJIO HOPMAJIbHO pa3BUBaIOIWMXCA S3apoOsblllieH; YHCIO AHOMAJIbHbIX 3apO/[bI- 
mei U XapakTep HX aHOMAJIH; YHCJIO MePTBbIX 3apOspbIllen. 

Ecam HapyluleHve HHHEpBallMOHHbIX MpHOOPOB MaTKH MPOM3BOAHOCh Ha 
HEOCPEMCHHBIX CAMKaX M OepeMeHHOCTb HacTynaa mo mpowectBHH 1—3 mec. 
focle OnepalluH, TO Moce OOMyYeHHA MaTepHHCKOrO opraHusMa Ha 4 \eHb 
5epeMeHHOCTH PasBUTHe SMOPMOHOB H3MeHsAeTCA He Goble, YeM pH oO yUeHHU 
§e3 JeHepBallWH MaTKH. STO JaeT HAM MpaBO 3aKJIOUNTb, YTO MpoUsBeqeHHaA 
HaMU 3aOurO JO HACTYMMeHHA OepeMeHHOCTH JeHepBallHA MATKM He OKasbiBaeT 
KAKOFO-JIHOO 3AMeTHOFO BIIMAHHA Ha XO pasBUTHA 3apombilleH. OTOT pesy/bTAaT 


5 3axKas 538 ad 


Ta6muna 1 
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MOXKHO OObACHHTb TEM, UTO K MOMCH 
HaCTYIJICHHA OepeMeHHOCTH MpOHcx: 
JWT peryJIALMA NOBpexkeHHH, HaHece! 
HbIX HHHepBallMOHHbIM mpHo6opom. II 
3TOMY MbI MOCTapasIHCb COMM3HTb APY 
C JIpyrOM MOMeHTHI JeHepBallwH MaTH 
WU Havasa GepemeHHocTH. C 9TOH Web 
Mbl [OCTABHJIH OMMbITbI C OOJY4eHHeE 
Kpbic Ha 4 JeHb Mocie MeHepBallk 
MaTKH, IpOH3BeeHHOH y HUX B | Wer 
OepeMeHHOCTH. 

OnbiTbl c JeHepBallueH MaTKH B. 
JieHb OepeMeHHOCTH 6e3 peHTreHHsally 
XKMBOTHDIX NOKa3aJiH, YTO 9Ta ONepallk 
cama 0 ce6e BuJleueT 3a COOOH Cepb 
HbIe HapyWIeHHA B 9MOpHorenese KPby 

Uucno HeCOCTOABLUIMXCA MMIMVIaHT! 
WMH YBeMUHJOCh MO CpaBHeHHI0 C HO} 
MoH. KomwuecTBO yauHbIX MMIVJIaHT! 
WMH CHH3Hs0Cb No 76,23%, Torga Ka 
y HOPMaJIbHBIX KPbIC HMIIaHTHpytore 
91,6% suu. KomnuecTBO HOpMaJIbH 
Pa3BUBaIOWlMXcA 3apoObILeH cHuDKae’ 
ca Jo 57% (pa3sHHla mo cpaBHeHHwW! 
KOHTposiem 31,2-+6,2). Uncno xe aH 
MaJIMH pa3BUTHA BoOspacTaeT 70 25,8% 

Bpio TakxKe HCCIeAOBaHO Bose 
CTBH€ PeHTTeHOBCKHX JIyueH Ha pa3B 
THe 6e3 JeHepBallMH MAaTKH; JIA 9TO 
ObIJIH MpOBeeHbI OMbITHI C OOJTYUeHHE 
2KMBOTHBIX Ha 4 JieHb OepeMeHHOCTH 
nose 200 r 6e3 JONOMHUTEIbHBIX a 
WeHcTBuu. XapakTep MOJYYeHHbIX If 
9TOM YKJIOHeEHHH OT HOPMBI ObLI HHbIM © 
CpaBHeHHIO C TaKOBbIMH MpH JeHepBe 
Hu B 1 feHb OepeMeHHOCTH 6e3 O61\ 
yeHHsa. IIpexye scero peHTreHH3alle 
He OKa3aJla KaKOrO-JIHOO0 BAMAHHA 
MIpOWeHT HMIVIAHTHPOBAaBIUAXCA Oact: 
ICT: KaK H B HOPMe, OH Obl paBe 
93,5%. OmnaKko, Kak mO0Ka3aHO 4H 
TaO. 1, 43 "HCIa AMMNIaHTHpoBaBLUIM> 
CA 3apodbiluel TombKO 40% pasBuBato 
CA HOpMadIbHO. OctambHbie 60% cx 
CTABJIAIOT Ppa3JIMUHble YKJIOHEHH A OT HOF 
MBI, IpHueM OObWIAA YaCTh U3 HUX IK 
ruOaer 0 10 gua. Takum o6pason 
PeCHTreHOBCKHe JIY4H B ITOH Mose cam 
MO CeOe€ BbISbIBAIOT BECbMa CePbe3Hk 
HapylWleHHA B pa3BHTHH KpbIc. 

KomOnHalna y¥eBoro BOSselicTBH 
Ha pasBuTHe Kppic B 703e 200 r na 4 jer 
OepeMeHHOCTH H eHepBallHH MATKH B 
We€Hb MOKasasla, YTO MPOWeHT MMMMAHT: 
IMM CHMKaeTcaA He OoubIe, 4eM MT] 
TeHepBallun 6e3 oOyuenua (puc. 1). C 
HHOM CBHJETEJIbCTBYIOT JaHHbIe, MO 
YeHHbIe IPH yyeTe KOMMUeCTBA HOPMaJ 


ABIX 3apombiUeH. Bio BEICHeHO, YTO TPH ACHEPBalln MaTKH B | JeHb Gepemen- 
a et oO yueHHA B Rose 200 r Ha 4 qeHb HOpMambHO Pa3BUBaIOTCA JIMIIb 

,0% sapoyzpnmelt. Ha puc. 2 moKa3aHo, 4TO ofna WeHeppawua gaer 57,0% 
IOPMAJIbHBIX 3apOMbIllleH, PEHTTeHOBCKHe JTYUH B ose 200 r na 4 J€Hb Gepemen- 
wHoctH 40,0%. Tipu kom6unauun xe 9Tux AByX PakTOpoB KOMMUeCTBO HOpMaIb- 

10 PaSBUBAIOWMXCH 3apoOsbilel OKAasbIBaeTCA BCero wuIIb 27,0%. Cratucrnue- 
"Kaa oOpaoorKa MOKa3bIBae€T, UTO BEPOATHOCTh OOBACHEHUA 3T0ro pesysibTata 
ALYYauHBIM SABJICHHeM HMUTOXHA: BEPOATHOCTh 3aKOHOMepHoroO pesybtTata 
JIM3Ka K eqHHHLe (P= 0,988, cm. Tab. 1). Ha ocnopanun 3TOro MOXKHO 3aKJI10- 


{MHTb, TO MPOHSBEACHHAA eHepBaHA MATKH 3HaUNTebHO YCHMBaeT adektT 
JEHTTeHH3alluH. 


faa): 
ZZ 2 
ES 7 
f= 4 


Puce. 1. IIponext um- Puc. 2. IIpoment Hopmastb- 


IWJIaHTHPOBaBIUHXCA 3a- 
POAbIWeH IPH pas IMUHBIX 
@akTopax Bo3jelcTBHA: 
1 — HopMa, 2 — jeHep- 
BalluA MaTKH B | jeHb, 
200° Ha 4A nens, 3 — 
eHeppawua Bp 1 eHub 
6epemenHoctu,4 — 200 r 
Ha 4 eHub (6e3 WeHep- 
Bally) 


HO pa3BMBaIollHXCA 3apo- 
WpiueH Nph pa3sJIMuHEIx 
(pakTopaxX BO3eHCTBHA Ha 
OepeMeHHOe 2%HBOTHOe. [— 
HopMa, 2 — jleHepBanaA 
MaTKH B | yeHB OepemeH- 
HocTH wu 200rHa 4 ZeHb, 
oO — slamapoToMHua B | jeHb 
u 200 r Ha 4 penb, 4—200 r 
Ha 4 jleHb (63 Apyrux BMe- 


IaTeJIbcTB), & — eHepBa- 
uua B 1 y7eHb 


YuUHTHIBAeMbIe HAMH aHOMAJIMM pa3BHTHA ObWIH MpeACTaBJIeHbI B OCHOBHOB 
ITCTaABaHHeM B pa3sBUTHH, CKaluaTOcTblo H JepopMallMe 3apObIMEBLIX MELIKOM, 
qesapallleHHeM NepBHUHOTO MpocBeTa MaTKH, HeMpaBHMJIbHbIM pacmoo*Kenue 
TJIOLOBMECTHJIHUL MO OTHOLIeHHIO K IpocBeTy MaTKH HM 3aposbllueh B 3apomprUe- 
3bIX MelluKaX. OHH BCTPedasHCb H3peKa HW B KOHTpOule, XapakTep UX Ob OLE, 
A TOT Ke, HO KOJIH¥eCTBO B OMbITe pe3KO BOspacTauo. 

 Ycumenuve 2:pcdekTa peHTreHH3alluu Moce JeHepBallMH MaTKH, MpousBeleH- 
HoH B 1 WeHb GepeMeHHOCTH, MOXKHO OObACHHTh TOJIbKO HaJIMYHeM BJIMAHHH CO 
cTOPOHbI MaTepHHCKoro opraHH3oa. 

OjHako 9THM elle He CKa3aHO, YTO TOMyYeHHOe ycuNeHHe sexta peutre- 
HH3allHH Ha SMOPHOreHes MpOHCXOAUHT HMCHHO 3a CyUeT MepepesKH HepBoB, Uy- 
Mux K Marke. JIA BbIACHEHUA POM HapkKo3a, ONepalMOHHOLO WOKa HM HaHUNA 
DaHbI MapaJJIeIbHO C OMbITAMH NO JeHepBallMH MATKH ObIWIH MpPOBeAeHbI OMPbITHI 
S KOHTPOJIbHOM anapoTomuel 6e3 JeHepBalluu. B ToT xe cpok, T. e. B | TeHb 
Sep eCMCHHOCTH, 2KMBOTHBIM MpOH3BOAMNOCb UpeBoceyeHue, KOTOPOe COMPoBoxla- 
MOCb TEMH X%K€ MAHHIYJAWMAMU, KaK HM onepallHu jeuepBallun MaTKH. OqHaKO 
JAPYINCHHA WeOCTHOCTH HEPBHBIX 2JICMCHTOB MaTKU He MpowsBoqusocb. OKa- 
3a10Cb, UTO MPOHSBeELCHHAA KOHTPOJIbHaA MaMapOTOMHA HeCKOJIbKO YBEIHUH- 
3aeT KOJIMUeCTBO HeECOCTOABIUMXCH UMMMIaHTalHH MO CpaBHeHHIO C HOpMOH. 
WHAKO pasMuNe B MpOWeHTe MMNMAHTHPOBABUINXCA 3apOfbIleH C TAKOBbIMH 
y HOPMAJIBHBIX 2KUBOTHBIX CTATHCTHYECKH HeocToBepHO (pasHoctb 11,0-- 5,3 0). 
As uvicna UMMIaHTHpOBaBIUMXCA 3apogbluel TOmbKO 30,4% pasBUBaJIHCb HOp- 
MaJIbHO, OCTambHbIe xe 69,6% cocTaBHIH Trpymly aHOMaJIbHbIX H MePTBBIX. 
Takum 06pa3oM, 3Ta CepHA ONBITOR MOKasasla, YTO ONlepaTHBHOe BMELIATebCTBO 
“AMO M10 ceOe TAKXKE 3HAYHTeEMbHO YcuNNBaeT 9pexT OT OOMYUeHHA. 

6* {254 


CpaBnenue pe3yJIbTaTOB KOHTPOAbHOM anapOTOMUH UM eHepBaulnH Ha | ye 
OepeMeHHOCTH WOKAa3bIBaeT, UTO pasHHlla Mey HAMM CTATHCTHYeCKH HeOcT 
BepHa. KojuuecTBO HOPMaJIbHO paSBUBalOllNxcA 3apojpillen pH eHepBall 
Wu moceqyoulem OOy4YeHUHN paBHo 27,0%, pH KOHTPOJIbHOH Ke JanapOTOM 
uM o6lyseHHH OHO cocTaBuno 30,4%. ITO osHayaeT, YTO MPOM3BeeHHaA Ha 
KOHTPOsbHasd OlepalluA anapOTOMMH cama 110 ce6e ABJIAeTCA BMELIATEIbCTBOR 
H3MCHSAIOWIUM COCTOAHHeE MaTepHHCKOrO OpraHH3Ma HAaCTOJIbKO CHJIbHO, 41 
jeHepBalluaA MaTKH B WaHHOM cylydae K HeEMYy MOUTH HuYerO Ha NpHOaBser. 

Ycunenue acdekta O6syYeHHA Ha 9MOpMOoreHes MOCIe JeHepBallHH MaT 
WJIM KOHTPOJIbHOH JlamapOTOMHH MOKa3bIBaeT, YTO COCTOAHHMeE MaTePpHHCKOL 
OpraHv3Ma HMeeT 3Ha¥eHHe WIA MWIO,a WM MpH MoparkeuHu ero MaTOreHHbh 
areHTOM CO CTOJIb CHJIbHbIM HeMOCpeACTBeCHHbIM J[eHCTBHeEM, KaK HOHH3HPytollé 
u3sryueHue. 


VucrutyT SKCIepHMeHTaIbHOH MeMIUMHbI Tloerynuao 
AxkajlemMHu Me_MIHHCKHUX HayK CCCP 27 XI 1958 


UWHMTHPOBAHHAA JIMTEPATYPA 


1G Wallesiomn,) Jie Warkeanr tn Arn Jem Anata Sem Nom lend (1951). 21. BOR wa 
l, WIL Rus set .J-Cell-and¢omp. Physiol, suppl.4.103, ((954).7 ® 2. Si. sy lap aes 

u,H.W. Ulanupo, aan BOTPOCbI panwouonoran, Van. AH CCCP, 1954 
.A.Heutdbax, Ipuponga, Ne 6, 19 (1957). § A. Kanauununua, Mex. pagnon 
92 (1956). 63.0. Ucaueuxo, JAH, 110, “300 (1956)7) Tr. Cperao 

T. ® KopcakoBa, Tp. copem. sM6pHonoropB Mocxse, 1907. 8 II. TY. Coernal 
T. ® Kopcakosa, Biowa. oxen. Ovon. u Meg., Ni 1 (1957). 
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Jloknaann Akanemun Hayk CCCP 
1958. Tom 120, Ni 6 


XHMH 


B. B. ABEPHH u usen-koppecnonyent AH CCCP A. M. CAMAPHH 


BJIMAHHE KPEMHHA HA PACTBOPHMOCTb KHCJIOPOJA 
B PACHIJIABAX )KEJIESA H XPOMA 


_ B xHacToseMm cCooOuleHHH M3JIOXKeHbI pe3yIbTATb! ZKCMePHMeHTasbHOrO 
M3yYeHHA BIHAHHA KpeMHUA (JO 1,5%) Ha pacTBOpHMOCTb KHCMOpOsa B KUI- 
KUX pacnlaBax *Kelesa H Xpoma mpu 1600° C. 

Metox HccleqoBaHuaA Obwt omucan pauee (1, ”). JlocruxKenue paBHoBecus 
WDUKCHPOBaOCb MO OTYETIHBOMY NOABJICHHIO OKHCHOM da3bl Ha MOBepXHOCTH 
42KHqKoro Metasua. Ilocne storo oT6upau MpoObl MeTasia H U3MeHAJIH COCTaB 
focueqHero, BBOU B Hero XpoM H KpeMHHii. PesyibraTbl 9kcMepHMeHTab- 
@HBIX ONPeLeNeHHH MpexcraBmeHb Ha puc. |. 


10 15 £20 23% 


Puce. 1. Bauanue kpeMHHA Ha pacTBOPUMOCTb KHCJOpO- 
qa npu 1600°C BxenesoxpomucrTblx pacnaBax. Uepupi- 
MH TOUKAMH OTMeYeHHI Ppe3yJIbTATHI ONpeseseHHA KOH- 
WeHTpaunu KucmOpona B crimape Fe— Cr—Ni (10% Ni). 
Lupa y ToueK — KoHWeHTpaunu Kpemuua. 1 —0%Si, 
2—0,2% Si, 3—0,5% Si, 4—1,5% Si 


I Ha ocHope JaHHbIx pc. | MOxKHO CjleaTb CJIELYIOWIHe BbIBOLBI: 
1. OkcnepHMeHTasbHO ONpeseseHHaA PaCTBOPHMOCTb KUHCOpOAa B pacivia- 
Bax 2Keyle3a H XpOMa XOPOUIO corsacyeTcA C paHee ONYOMKOBAHHBIMM JaHHbl- 
mu (3, *). 
2. Jlo6aspKka nukes (10%) B pacnmtaBbl *Kee3a H XpOMa He NPHBOANT K 3a- 
-MeTHOMY H3MCHEHHIO PaCTBOPHMOCTH KUCMOpOsa. ITO yKa3bIBaeT Ha BO3MOXK- 
HOCTb OWCHKH MpeebHOM PacCTBOPHMOCTH KMCOpOLa B HeP*KaBelOuMX CTAIAX 
Ha OCHOBe H3YYCHHA PaCTBOPUMOCTH B OMHAPHbIX pacmlaBax wkelesa H XPpOMa. 
Jlo6aBKa HUKeIA MpHBOAMT K TJlaBHOMy H3MCHeCHHIO KOHILeEHTpallMH KUCJIO- 
pola Np W3MeHeHHM COOTHOWIeHHA MexLy x%enesomM U xpomom. Ilo-BujuMomy, 
- 3TO OObACHACTCH H3MCHCHHEM CTPYKTYPbI OKUCJIOB, OOpasyIOUlMXCA B HHTePBa- 
yle H3MCHEHHA CojepxKanHuA xpoma oT 3 Jo 10%. Cormacno muTepaTypHbIM [aH- 
pio (4) pH yKa3aHHbIX KOHMeHTpalluAX XPOMa B CHCTeMe 2KeIe30 — XpOM OOpa- 
 3YIOTCA IWNMHEIN C RepOpMupoBaHHOli PelleTKOH. 
3. Hannuve KpeMHHA CHHKaeT PaCTBOPUMOCTb KUCMOposa B pacmlaBax 
2ele3a H XpoMa. 
4. Hanwune xpoMa IIpHBOAUT K 3HAYHTeIbHOMY CHW2KeEHHIO PaCKHCJHTCIb- 
Holl CMOCOOHOCTH KPeMHHA B pacmiiaBax %*esesa HM xpoma. Tak, NpH 18% Cr 
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u 0,80% Si B cimaBe, HECMOTPA Ha NOHHKeHHe COMepxRaHHA KUCMOPOa BT 
pa3a, OCTaTOUHad KOHIeHTpallua KuCMOpoya coctapaaer 0,020%, npoTHt 
0,005% Kucmopoqa WIA %Kele3a C TAKUM 2%Ke COMep2xKaHHeM KPeMHHA. 

5. IIpu nocrosuuom cofepxanuu xpoma (Gompure 10% Cr) c moBpllenue 
KOHILeHTpaluM KPeMHUA HaGwIOfaercaA MaseHHe paCKHCHTeIbHOH CnocoOHOCT 
nocmequero IIpu 18% Cr ocrarounad KOHIeHTpallua Kucmopogza mpu 1600° 
B 34BHCMMOCTH OT COsepKaHNA KPeMHUA, BbIpParkaeTcA ypaBHeHuem: lg [% O] 
= —0,40 1% Si] —1,38. 

6. B oOmactu usy4eHHbIxX KOHIeHTpallui KpemHua (0,2 —1,5% Si) papac 
BecHad OKHCHAA ()a3a, MOABAAIOMaAcA B pesybTAaTe B3aMMOselCTBUA Ta30BO) 
CMe€CH C XKHAKHM MeTaJIJIOM, B OCHOBHOM COCTOAIa U3 KpeMHesema. 


Tloctrynuao 
26 III 1958 


UMTHPOBAHHAA JIMTEPATYPA 


<B.B.Asepuu, A. 10. Ilomsaxkos, LEN M38. AH CCCP, OTH 
NeiS a O0N (955) eB BALE epuix, A 10. To aa Kos, A.M.Camapuu, Vs. Ab 
CCCP, OTH, NN ne 52 (1956 Bb. B. JIiuunuescxun, A. M. Camapuu, Vise 
AH CCCP, OTH, N'5 (1953). 4D.C.Hilty, W.D. Forgang, R.L.Folkma 
J. Metals, Ne 9 (1955). ; 
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Horsagp Akagemun nayr CCCP 
1958. Tom 120, Ne 6 


XHMH A 


A. M. TOJIYB 


BJIMAHHE PACTBOPHTEJIA HA KOOPJIMHAILHOHHOE 
B3AMMOJIEHCTBHE H 3®OEKT «OTPHILATEJIbHOrO 
K OMIILJIEK COOBPASOBAHHA» 


(ITpedcmaeaeno axademuxom H. H. Yepxaesom 8 III 1958) 


Kak ObluIO NOKa3aHo panee (1), B IpPHCYTCTBHH HeOOMbIIMX KOHIeHTpallut Ta- 


‘KHX pacTBopuTesel, Kak CIHPT, alleTOH, JMOKCaH, B BOJHBIX CHCTeMax XapakTep 
(KOMIIJIeKCOOOpasOBaHHA OCTaeTCH TaKHM Xe, KaK H B UMCTbIX BOAHbIX pacTBopax. 
CHJIbHOe 2%Ke YBCIHYCHHE KOHI[CHTPallWH HEBORHbIX PaCTBOPHTeelH CHOCOOHO 
(pe3KO H3M€HATb NpOTeKaHHe peakKUMH KOMIJIeKCOOOpaszoBaHHa (°). 


C tWebio WaTb OObACHeHHE BJIMAHHIO OObUIMX KOHIeCHTpalluli HeBOLHOrO 
ACTBOPHTeIA Ha peakKILHH KOMIMI€KCOOOpa30BaHHA HaMM Oblula H3y4eHa CHCTe- 
a Cd?* — CNS” — H,O — gnoxcan noreniMomerpuHueckuM Metosom. M3mepe- 
Hie 9. JI. C. MPOH3BOLMIOCh B CJIEMYIOWMX Wenax: 


Cd (Hg) | Cd (NOs)2, HzO, Dy | KNOs | HgsCle, KCI | He, 
Hac. 


Irae Dy — quoxcan, Cd(Hg) — amanpramma Kalua, CAYKUBIIAA MHAMKaTOp- 


HbIM 9JIeEKTpooM. KoHleHTpallua COM KaMHA B MCCeOBaHHbIX CMeCAX Oba 
nocrosuHas (0,01 mow.). Baim nocraBieHbl TpH CepHu ombiToB: mpH 2,5; 5 u 
7,5 Mow. 2MOKcaHa B cmMecax. MccnefoBanne Bemocb mpu Temmepatype 20°-- 
--0,05°. PesypTaTbl MOTeHIMOMeTpHuecKUX H3MepeHuii (cM. TaOn. 1—3 u puc. 1) 
OOpaOaTbIBaIHCb Tak, KaK HM B WMTHPOBAaHHBIX BbIllle padorax. 


Ta6auna 4 


Pesy JIbTaTbl NOTCHILMOMETPHYECKOFO H3YUCHHA CHCTEMBI 
Cd?+—CSN-—H,O—Dy mpu konyeutpaluu quoKcaHa 2,5 Mol. 


KCNS E(s) lg [Ca*+] K,-108 Ky-108 
—0,6404 —=2,, 000 = os 
0,3657 ~-0,6964 —3,9310 0,26 — 
0,4876 —0,7060 —4, 2621 6,88 = 
0,7314 On (187, —4,7010 7,86 — 
0,9752 0) We =) OSLO) Seo — 
42190 =), ao os 6,20 9,46 
1 ,4628 —0,7470 —5, 6799 — 8,65 
41,7066 =) VOLO —5,9276 — OMe 
41,9504 —=(0. 7606 —6,1448 — 9,53 
2,1942 —0,7669 —6 6327 — Choo 
CpemHee. . / 6,67+ 9, 26+ 
-+-0,46-10-4} +0,15-10-4 


Ilpexye vem HavaTb HCCeOBaHHe PaCTBOPOB, MBI NOMbITAHCb BbIACHHTS, 
Kak OyeT OTHOCHTCA JMOKCaH K COJAM Kaj[MUs, KOTOpPbIe BOOGIE OYCHb 
wlerko Juccounupyrwr. Bpwio ycTaHOBJIeHO, YTO HUTpaT H NepxsopaT kayMuA 
XOpOllO pacTBOpAIoTca B AMoKcaHe. V3 HacbillleHHbIX paCTBOPOB yIHOMAHYTEIX 
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comeli BIMOKCaHe MBI BBIeHIH MOeKYApPHbIe CoequHeHun Cd(NOs),-2Dy 
Cd(ClO,),-2Dy B Bue OeclBeTHBIX KPHCTAJIJIOB. 

VUcxola 43 9TOFO, MOXHO ObIO OXKUaTb, YTO HOHBI KAaMMUA C WHOKCAHOM 
B IIPHCYTCTBHM BOLI CIOCOOHbI COeMHATHCA B KOMMeKCbI. Ho Tak Kak KOHILe 


| 
| 
| 
i 


AVEWoaeeiner 7 


PesysbTaTbI NOTCHIMOMeTpH4eckoro u3y4eHHA cucTembl Cd?+ —CNS~ — 
H,O—Dy mpv KoHueHTpauHH AHOKCaHa 5 MOU. 


ot LG ace Ky-108 | K,-108 Ky-108 
— —0,6399 | —2,000 
0,4884 | —0,7212 | —4, 8034 hte. 
0,7326 | —0,735 | —5,3034 We 
0,9768 | —0,7470 | —5,6931 ie 
14,2210 | —0,7558 | —5,9966 he) 1,96 
1,4652 | —0,7648 | —6,3069 2,03 
41,7094 | —0,7730 | —6,5847 202 Doral | 
1,9536 | —0,7830 | —6,9345 By, 3h 
2,1978 | —0,7907 | —7, 2000 6,03 | 
Cpemuee. . | 1,674 2,00-+ 5,0610-- 
+0,05-10-4|-+0,03-40=4 | +0,20-10=4 


; 
| 


Tpallu WHOKCaHa B KAKO CepHH OMbITOB MOCTOAHHAA, TO 9TO He JOJDKHO BHO- 
CHTb MIOMeXH MIpH onpemeseHHu cocTaBa POJaHHHbIX KOMIIJICKCOB KalMHs. 

B ra61. 1—3 npupeyeHbl 3HaveHHA KOHCTAHT JMCCOMMalHH KOMMJICKCOB, KO- 
TOPbIe MOMHMHUPYIOT B ONpPeMeMeHHOH OONACTH KOHILCHTPallui KOMIIeKCOOOpaso- 
BaTesia. Magekc mpH K yka3biBpaer 
Ha UHCIO POaH-HOHOB, BXOLAUIHX B 
Pe3yJbTaTbr MNOTEHUHOMeTPHyeCKOrO H3y4ueHHA cocTaB COOTBETCTBY IOLHX KOMIVJI€- 
cuctempr Cd?+ — CNS~ — H,O0 — Dy upu xou- RGORS 


WeHTpaluH WHOKcaHa 7,0 MOU. 
P t TlockoubkKy Id Hac Ooee Bax- 


Ta6Oauna 3 


Konuentp. HbIM ABJIACTCA LOKA3aTeIbCTBO Gouee 
E(B) ote cent BbICOKHX KOOPMHAWMOHHbIX rpynn, 
TO JWIA KpaTKOCTH B MIpHBe],eHHbIX 
— 1=0.6303 "2.000 HMKe TaOsIMWaxX OMYUeHbl aHHble 
1,195 |—0,7772 | —7,0483 1,84 M10 paCTBOpaM, B KOTOPBIX JOJIXKHbI 
1,434 | —0,7882 | —7,4276 258 OOpasoBbIBaTbeaA Mpocrelimue KOM- 
rea Boe Se a, mulekcbl. Kak BHHO 43 Tab. | u puc. 
1, ye pu 2,5 Mon. QMOKCaHa 3Ha- 
YHMTeJIbHO Jerue (B CMbICIG KOHILeH- 
Cpemnee. . . 2,55 TPallMOHHbIX YCJIOBHH) OOHapyxKH- 

+0, 28-1075 


BaeTca KOMMIeKc Cd(CNS)3;> vem B 
BOJHOM pacTBope, Kora OOpasoBaHne 
9Toro KOMIWeKCa OTBeuaeT 1—2 Mon. KCNS (3) (apm mpounx paBHEIx yeso- 
BUAX). Kpome Toro, B CMellaHHOM pacTBope mpu 2,5 Mow. WHoKcana oOuapy- 
2KUBaeTCA Coulee CORBI KOMMIeKC, a MMeHHO: Cd(CNS)?-. 

IIpu Oonee BHICOKHX KOHIeHTpalluax JuoKcana (cm. Tabu. 2 u 3) yxKe yaet- 
CA OOHAPYXKUTb He TOKO KoMMIeKcEI Cd(CNS)?- , Ho u Cd(CNS)$~. Takum o6pa- 
30M, BBeeHHe AHOKCaHa Kak Obl PpaCWIHpAeT KOOPAMHAIMOHHbIe BO3MOXKHOCTH 
KaJIMHA, JIA KOTOpOrO KOOPAMHAalMOHHOe 4MCIO 6 B AHHOHAX CUMTAeTCA Hexa- 
paktepHbim. Baecre c Tem 9TO Ha NepBbili Bara, MpoTuBOpeuHT cbaKTy OOpaso- 
BaHHA Mey AHOKCaHOM HM COJIAMH KaJ|MHA MOJIeKYJIAPHbIX COeqMHeHUM, u60 
Cpasy TpyAHO UpelcTaBHTb, YTOObI B IPHCyTCTBHH JMOKCaHa KajIMuli KOOpH- 
HUPOBa OOMbIle POsaH-MOHOB, YeM B YHCTOM BOAHOM pactBope. JIA oKOHUAa- 
TebHOTO PelleHUA STOO BOMpOCa MbI MPOMSBeIH Take MOTeHIMOMeTpHYeCKHe 
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0,1 —6,5 mon.). B ra6n. 4 mpegcra 
‘THX H3MepeHuh. 


iHaYeHHH 91 ECKTPONHBIX MOTCHIHMAaJIOB, 


ibIxX PaCTBOPax KOMIIJICKCHbIe FPYyIIbl 


f@IbHOM KOMIJI€KCOOOpas0BaHHH», 


NOTeCHILHaJIOMNpeesIAIOuULW xX MOHOB. ITO 


[Cd(CNS)m] 


Puc.1.3apucumocrp lg [Ca] 


Kak BHHO 3 TaGul. 4, BMeCTO OxKHAaemoro NOHH2KeHHA 


uM puoKcana 2,5 movi/a, 2 — pu KOHUeHTpaduH AuoKcana 5 mow/n, 
3 — pW KOHUeHTpauMH AHoKcaHa 7,5 Mon/a 


'|3MepeHua B cucTeme Cd** —H,O —Dy. Vsmepeuna 9. x. c. B 9TOM crlyyae 
|| POHSBOAMINCh aHaJIOrH4HO ONMCaHHbIM 


| Palun Cd(NO3;), (0,01 mow.) uw yBemwunBatomelica KOHWeHTPaluH uoKcaHa 


BBIMME ONbITAaM pu NOCTOAHHOH KOHILeH- 


BJICHbI Pe3YJIbTaTbI 


KOTOPOe JOJI2KHO 


TKa3bIBATb Ha CBA3bIBAHHe HOHOB KaJIMHH B- KOMIIJICKCHI, 
} JICHCTBHT@JIbHOCTH C YBeJIMUCHHEM KOHILCHTPallHv JHOK- 
‘aHa B paCcTBOpe HaOsr0aeTca HeEKOTOPOe ITIOBbINICHHe IO- 
‘CHIH aJIOB. 2To WaeT OCHOBaAHHe YTBepxaTb, UTO B BOJ- 


KaIMHA C JHOKCa- 


40M He OOpasyiotca. Bomee Toro, mpocmequB H3MeHeHHe 
WIEKTPOMHbIX MOTeHIHAJIOB C YBEJIHYCHHEM KOHILeCHTpallHH 
IHOKCaHa, MOXKHO FOBOPHTb O TaK Ha3bIBAaeCMOM 
BIIeKYILeEM 3a codon 
9Opas0BaHHe GOosee CBOGOAHHIX (B CMBICIe COJIbBaTAalHy) 


«OTpulla- 


CTAHOBHTCH NOHAT- 


ot lg [CNS]. 1 — npu kontextpa- 


yours 
ug [Cvs] —— 


“05 


Tabaunua 4 


Vsmenenue 3JIeKTpOXHBIX MOTeHUMaJIOB Kas- 
MMA uid cuctembr Cd?+ — H,O — Dy 


Tp. 
Be eee) paoncana |)! EC) 

ae —0,6441 2,07 |—0,6397 
0,23 —0,6438 2,84 —0, 6388 
0,69 —0 , 6432 3,02 | —0,6360 
On92 —0,6429 4,22 |—0,6346 
1,38 —0,6420 4,92 —0,6312 
1,64 —0,6407 5,63 | —0,6274 
6,33 |—0,6223 


‘HBIM, €CJIH MPHHATb BO BHHMAHHe B3aHMOJleHCTBHe HeEBOAHOTO pacTBOpHTeA 
C NpHcoeqHHAIOULMMHCHA K HOHAM KaJMMH MOMeKYJIaMU BOJbI 3a CyueT BOO- 
pogqHot cpasu. Ecau npeqno0xUTb, 4TO B MoceqHel CMecH (Ta6u. 4) BCe HOHBI 


KaJMHA CBA3SAHbI C WHOKCaHOM, HU M10 10- 
HHKeHHIO 9. J. C. OT NOCTeqHeH oO nep- 
BOH CM@€CH C YBeJIHYeHHeM KOHILeHTpa- 
unH HO B cmecax paccuHTaTb KOHIeH- 
TpallHio «CBOOOXHBIX» (Cc MOHMxKeHHOI 
rupataluven) H «<CBASAHHbIX» (THEpaTu- 
POBaHHbIX) HOHOB KaJ[MHA, TO C TOMO- 
IbIO MOCTpOeHHA TrpaduyeckoH 3aBu- 
CHMOCTH 


[Cd (HsO)n4 4] 


= NEE EOMI a Phak 


mlerko HalHTH x — H3MeHeHHe YNCJIa MO- 
JIEKYJI BOAbI, PPyNNUpyroulHuxcaA BOKPyr 


Cd?*. IIpu u3mepeHuu KOHUeHTpalluu AnoKcaHa JO 6 Mo. axe caMbllt MpHOwH- 


2KCHHBI pacueT MOKa3biIBaeT YMeCHbINeH 


we ucla THApaTupyroulnx KaJMHH Mo- 


JIeKYI BOLI Ha euHuLy. B npucytTcTBuu xe HOHOB, CMOCcOOHEIX C HOoHaMH Cd>* 
WaBaTb KOMIMIEKCHI, 9Ta JeTHApaTalluA JOM2KHA ObITb ellye 3aMeTHEE. 
YuuTHIBAA NOCMeqHUH sPekT, WerkKO OObACHHTh H3MeHeHHE KOOPJMHAaHOH- 


HOTO UNCJIa B POJAHHJIHbIX KOMIIVJICKCaX 


KaJMHA B CTOPOHY YBeJIMYeHHA Tp Il0- 


BbILICHHH KOHIGHTPaluH JHOKCaHa B PaCTBOpe, TaK Kak AWeruspaTu pOBaHHble 
MOHbI KAXMHA HaMHOro Jierue MPHCOeAUHAIOT POMAHHAHbIe aen bl, YEM rujy{pa- 


THpoBaHuble. MoxHO MOSTOMY CUHTATH, 


YTO B BOJHbIX pacTBopax Cd?" oKxyTaH 


IeCTbIO MOJIEKYJIAMH BOJIBI. Bejip U3BeCTHO, UTO NepxJOpaT KaMHA arke B TBep- 


JIOM Bue OOpasyerca B Bue Cd(C1O,). 


-6H,O. B npucyrcTBuu u36bITKa pojlaH- 


HOHOB BO3MO2KHO 3aMellleHHe (HO He MOJIHOe) KOOPAMHAIMOHHbIX MeCT Ha pOjlaH, 
K-Cd(GNS)?2H,O'(4;°)..B che 
MW TOPLa ylaeTca BbIeMUTb MOMeKYIAPHY1O Comb K,Cd( ye 2.0 (4)"). 


MIaHHbIX %Ke PacTBOpax, B KOTOPbIX HM 


CIOTCA OObIUNe KOHWCHTPalun CuupTa, 


alleToHa HIM IMOKCaHa, KOTOPbIe C BOAO CHOCOOHEI OOPasOBbIBaTb BOOPOHbIe 
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CBA3H, KATHOHBI KaMUA Ooslee WeErKO OFOMAIOTCA HM B OOMACTH BbICOKHX KOHILeH 
TpallHWH POaH-HOHOB OyyT OOpa3s0BbIBaTbCA MAKCHMaJIbHO KOOPJMHAalHOHHbI 


Komisiekcb! Cd(CNS);, aro B JeiicrBuTebHOCTH uM HaOur10aeTca. 
Kuesckuit rocygapcrsenunilt yHupepcuter Ilocrynuso 
um. T. IT. Iesuerxo 26 II 1958 
UMTHMPOBAHHAA JIATEPATYPA 


LAM. Do ay 6) KO 296, 7, 1837 (1956). 2 A.M.Toay6, Tes. noxa. 7 Bee 
COrOSH. COBEUL. MO XMMHM KOMMVIeKCHEIX coemMHeHuH, JI., 1956, erp. 36; Hayx. 3an. KY, Xim 
36ipH., N28, 41 (1957).2 A.M. Toa y 6,O.T. Buaoptx, )Kypx. neopr. xum., 2, Ne 12, 134: 
(1957). *H: Grossmann, Ber., 35,2668 (1902). 
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Jloxrnxagn Akagemun nayrx CCCP 
1958. Tom 120, Ne 6 


XHMHA 


M. TY. TOHHKBEPL u JIM FTYAH-HAHb 


MCCJIENOBAHHE TEPMHYECKHX TIPEBPAIJEHHM ®EHOJIA 
NPH BbICOKHX WABJIEHHAX BOJOPOJIA 


(ITpedcmaeaeno akademuxom B. A. Kasancxum 14 III 1958) 


Hnarbes u Oputos (*), a Takxxe Kaur u Onopeuten (°, *) ormetuan BEIcoKy10 
irepMuyeckylo ycTounBoctTb dexoua mpu 500°. JInum upH noBpmmeHHu Temme- 
patypbl Ro 650—750° HaOmoqaiuch TepMHyecKhe NpeBpaleHua ctbenona, npH- 
iyeM B ra3s000pa3HbIX IpOAyKTax PeaKIHH ObwIO YCTAHOBJeHO MpHCyTCTBHe Bo- 
(opola, MeTaHa, OKUCH yrulepofla, 2THNeHA, alleTHIeHa H OyTaquena (*, 5). Koy- 
ime (°) uccaeqoBasl TepMuuecKkHe MpeBpalleHua cbeHona mpu 410, 430 u 450° 
B OTCYTCTBHe KaTaJIH3aTOPOB NOX AaBeHHemM Bosoposa. B usyyeHHBIX HM ycu0- 
(BHAX (IPH HadaJIbHOM JaBJIeHHM BOAOpoa, paBHom 100 arm) enous nperepnesan 
IBeCbMa H€3HaYHTeJIbHOe MpeBpallleHve C OOpas0BaHHeM OeHsOua, BbIXOJ, KOTOPO- 
To mpu 450° (3a 2 uaca) cocraBua Bcero 1,8 Bec. % oT HcxoHOrO cbeHowa. 

MceneqoBaHHe TepMHYeCKHX TpeBpalleHH (Penola pH BLICOKUX aBseHHAX 
‘BOJOpOa NpOBOAHocb HAMM B peakTOpe M3 HepxXaBelolleH CTaH eMKOCTbIO 
120 mu c ruypaBanueckuM 3aTBOpoM. B kaxKJOM onbiTe B peaKTOp 3arpyxKauJH 
(40 r denona. Denon Obi MmpelBapHTeIbHO MeperHaH Ha PeKTHHKAaWHOHHOH 
‘KoIOHKe 2c:eKTHBHOCTHIO 25 T. T.; T. KH. 181,8 — 182,0°/760. Hauanbuoe 
(jaBsleHHe BOMOpONa B Pa3JIMUHbIX OMbITaX cocTaBAN0 OT 100 Zo 300 atm. Tem- 
‘tlepaTypa OnbiTa NosepxKuBalacb NOCTOAHHOHM B Mpesenax +-2° B TeyeHue 3 yac. 
'PaGouee aBeHHe B pa3JIMUHBIX OMbITAX COCTaBJANO OT 260 10 680 arm. Ilo oKoH- 
‘UaHHH OMbITa JaBJIeHHe MeJJICHHO CHU2KaJIM NO aTMOCHepHOro; RKUAKNe NpOykK- 
' Tb COOMPAJIH B JIOBYLUIKY NpH OXNaxKeHHH. SaTem MpoMblBasM peakTop s*upom, 


| HOKHCJIbIM HaTpHeM. 
TlpomyktTbl peakWHu pasrouAIH Ha PeKTMPUKAaIMOHHON KONOHKe 9cppeKTHB- 
/HocTbio 25 T. T., IPHueM CHaYasia OTTOHAIM S*PUup, NocMe Yero BEIAeIAIH CeLyt0- 
‘mae cpakuuu: dpaxuua I —vT. Kun. 60—83°; ppaxuna I]—vr. xun. 83,1 — 
175°; bpaxuusa II] — rv. kun. 175,1—183°. ®paxuua I coxepxana npeumymect- 
- BeHHO 6eH30I; oKO0 90% ee uMesO T. Kun. 75—83°, nA 4303—1,4918. B pe 


3YsIbTaTe MOBTOpHOH pasroHkKH dpakuun I H3 WecTH ONBITOB HM Nocresyloulero 
_xpomatorpaduueckoro pa3ieyieHuaA Ha CHJIMKarese Oblia BbIeNeHa WHKNOreK- 
—caHoBasd (ppakuna cn | ,4238; HeCKOJIbKO MOHW2KeHHOe 3HadeHHe Ny) CBUJeTeNb- 


-CTBYeT O BO3MOXKHOM HaJIMYHH B 2TOH CPpPakUMM Take METHJMAKNONeHTAaHa Hi 
rexcana. Opaxuna II (nz 1,4948—1,4975) apnanacb mpoMexyTounol (Ha KpH- 
Boil PasrOHKH He HaGIOLa0cb Moorux yuacTKos). Ppaxyusa II] coxepxama He- 
W3MeHeHHbI cbeHou. BricokoKHMauMe ocTaTKH (c T. Kum. Bolle 183°) uccmeso- 
BaJIuCb OTCJIbHO. 

OnbiTbI, MpOBeseHHbIle pH 460° uw HavaJIbHOM JaBeHHu BoROpoa 100 aT, 
B CorlachH C (°), MoKa3aJIH, YTO B STHX YCJOBHAX o6pa3o0BaHHe OeH30Na U3 de- 
HOWa MIPOHCXOAUT B BECbMa H€3HAYHTEbHOH CTeIeHH. 

PesyJIbTaTbI ONbITOB, MpOBeeCHHbIX IPH 490°, + = 3 “aca HW pa3JIMUHBIX Ha- 
YaJIbHbIX JaBJICHHAX BOJOPOMa, mpHBeseHbI B Tad. 1. M3 paccmoTpeHua aHHblx 
aToll TaOJMIUbI culeqyeT, YTO C NMOBbIMICHHEM HavaIbHOTO laBsIeHHA BOROpoa 
c 100 n0 300 atm BEIXO OeH30bHOH (pakWHH BospactaeT NouTH B 3 pasa. 


Ta6Onauna 1} 


Tepmuyeckne mpeppallenuad :beHosa Mp BbICOKHX JaBJIeHHAX BOMoposa (f = 490°, + =3 vac 


Bpixok *KUAKUX MposyKToB* (B Bec. % K 3arpyxK. Penosy) 


Hau. napaenne| Pa6ouee B TOM 4ucuIe 

BOOposa B Tapsenne 
aTM. B aTM,. BCero ei si TIE 

coe 839 secs78° PB gee OcratoK 

100 260 92,3 fs} 2? D8: 66,0 15 
100 275 93,0 8,9 oe 64,2 16 
200 425 84,8 APS) a3) Bee 50,0 16 
200 435 84,4 16,4 3,6 48,5 15 
300 680 80,9 24,6 4,1 40,2 42 
300 675 idee Pip, Pe B52 42,8 9 
* Bes Bojbl. 


Kak BHHO u3 TaOn. 1, pacxoweHHa MexKY pesybTaTaMH MapaJJIebHBIN 
ONBITOB HeBeJIHKH. 

Jia BbIACHeHUA TOMOreHHOCTH H3yuaeMoro Mpolecca ObWIM MpOBeeHbI OMI 
Tb upH 490°, HavaJIbHOM JaBeHHH BOZOpoya 100 atm u HEE ci 
ombita 3 vaca Cc JOOaBsIeHHeM B PeaKTOP CTPyXKKH H3 TOM *Ke Hep KaBelowlet cTa-+ 
au. IInoujayb MOBepXHOCTH CTpy2xXKH cocTaBuasa 550 cm?; noulaqb BHYTpeHHel 
MOBepXHOCTH peakTopa — 330 cm,”. OTH OMbITHI NOKa3aJH, YTO BeIMYNHA NOBEPX- 
HOCTH MeTaslla H €@ OTHOWeHHe K OObeMy peakTOpa He BIMAIOT Ha CKOPOCTE 
peakIHH : | 


S, cm? 330 880 
S/o, cm? 2,75 72 
Burxon ppaxuun I, Bec. % K 3arpyxeHHOMy deHouy 8,5 8,8 


Takum o0pa30M, H3y4aeMbIi Mmpollecc ABJINeTCA TOMOPeCHHBIM. 

OctTaTkH Tlocie pa3rOHKH ObWIH OObeAHHEHbI H BHOBb eperHaHbl Ha PeKTH- 
(puKalMOHHOH KoMOHKe. OpaxunacT. kun. 183—185° (36 Bec. %) mpencTaBiana 
coOoH HeH3MeHeHHbIM (peHom: dpakuuacT. kun. 185,1—215° (18 Bec. %) coctToa- 
Jia B 3HAUHTeJIbHOH CBOeH 4YaCTH M3 -KpesOsa, KOTOPbIH Obl HHLEHTUPULUpO- 
BaH B BHe N-KPe30KCHYKCYCHOH KUCIOTHI, T. MI. 135,5—136°. OcraroK nocaK 

pasrouKH Ha KOJIOHKe Obl MeperHaH 3 KoONObI Kiasat3eHa; mp 

0. 3TOM NOJyueHbI PpakuHnH c T. Kun. 220—257 u 257—260°, a raxx« 
TBepAbIM OCTaTOK, B KOTOPOM Nocule yaJieHHA BBICIUIMX eHOJOE 
(paCTBOPHMBIX B WeJIOUN) ObIMO YCTaHOBJIeHO IIPHCYTCTBHe OKHCE 


Tudennsena, T. m1. 81—82° (43 MeTHnoBoro cmupta). Ilo mur 
WaHHpi (“) T. mt. 82,8°. 


Haligeno %: C 85,75; H 4,90 
CysH,O. BaruucuieHo %: C 85,72; H 4,76 


Bo pakuau c T. kun. 220—257° conepxasca Qudbenua, T. nm. 69—70°: 
CMeINIaHHad 1poOa C YHCTHIM AHeHHJIOM He H3MeHMJa TeEMMepaTYPbI MaBleHHA 
@pakwua c T. KN. 257—260°, cya MO LaHHbIM aHaJM3a, M0-BUJMMOMy, cojep- 
‘Kala OKHCb retparulpouudennsena. 


Haligeno %: C 83,54; 83,65; H 7,44;'7,45 
Ci2Hi20. Boiaucaeno %: C 83,66; El 6597 


’ 


B ra61. 2 IpHBeeHbI aHHble O cocTaBe 1as006pa3 HBIX IIpOAYKTOB peakILuu 

Jlauuple Ta6n. 2 (B OcoOeHHOCTH — NocHeLHeH rpadpbl) CBueTeMbCTBYIO: 
O 3HaUHTCIbHOM YCKOPeHHH Mpolecca TepMuyecKOrO pacnafa cbeHoua C MOBBI 
IeHHeM JaBJIeHHA BOOpoa. Yresoxoponabit cocTaB ras000pasHbIxX MpokyKk 
TOB peaKIMH B U3y4eHHOM MHTepBase TaBeHHli He OOHapy2KuBaer (cyecTBeH 
HbIX H3MeHeHHH. 
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Ta6muua 2 


CoctaB ras006pasHbixX Mpo_VKTOB B OObeMHBIX MpOWenTaxX (OMBIThI 
npopesxenbl mpu 490°, T= 3 yaca) 


Hay. gapnenne | 44 CO, B Mon. % 

sonoponanar.| 9° | * | ot | ott | Site) SO lec sarpyacenn: 
100 90,4 | Sr) | | | 0,7 Om 2,0 Ava 
300 87,0 Dae) Dia sO OFZ 4,6 ine 


leppuunoi craqueii TepMuyeckoro pacnaya (penova, 10-BAMMOMY, ABIAeT- 
CA paspbiB cBa3sH O —H c o6pas0BanHem (eHOKCHJIbHOrO pasukKasia (cm. (§)). 
Tlostomy B mpoxyktTax peakHH MOXHO ObWIO OAKUMaTh MPHCYTCTBUA LHpeHUs0- 
‘BOrO Supa; OHAKO BbINeHT NOCIeLHHH H3 BbICOKOKHMAULUX @pakuyh Ham 
He yaocb. Mb npeqnouoxXHIH, YTO HaliqeHHad HAMM OKHCb ucpeHHeHa Mor- 
Ja oOpasoBaTbes H3 WMPeHuOBOrO Supa. ITO mpenoMORenne Obwio NOATBep- 
2K CHO OMbITOM, IPOBeXeCHHBIM C J.HPeHHJOBEIM S*PUPOM (32 r) mpu 490°, t=3 uaca 
HM HavaJIbHOM JaBJeHHH BOZOpogza 200 atm. B mposyktTax peaklHH, Hapaay 
C HCH3MCHeHHbIM AHeHHJIOBbIM S~PupOM, ObWIO HaliqeHo 13,8 Bec. % GeH30/a H 
$14,3 Bec. % ceHona. M3 Bprmekunamero ocratKa (6,1 Bec. %) Obima BHIenena 
JOKMCb JupeHHJieHa; CMelaHHad l1poOa c OKUCbIO AudeHusena, NOM YYeHHOH B OMBI- 
vax c (beHOvIOM (CM. BbILIe), He H3MeHHJa TeMMepaTYpbl WaBJeHHA. 

|  IIpopeyenHoe uccleqoBaHve noKa3a0, TO TepMHYeCcKHe MpeBpauleHHua pe- 
{}HOJla IPH BbICOKHX JaBJICHHAX BOJOpOda MPHBOAAT K OOpasoBaHHio OeHsOula B 


\" 


)KadecTBEe PVIaBHOPO INpOWYyKTa. B BbICOKOKUNAUIMX NPOAYKTax peaKWWH YCTAHOBJIe- 


JMMOMY, OKHCH TeTparuszpoyudenusena. Jloka3aHa FOMOreHHOCTb HCCJ1e4OBaH- 
‘Horo mpollecca H HaljeHO, 4TO BbIXO OeH30/la, a Take Ta3s000pa3HbIxX 
TIPOAYKTOB peaKWHH 3HaAYHTeIbHO YBeEJHUMBAeTCA C MOBbILICHHEM aBJICHHA BO- 
(qopoza. 

| ConoctaBieHHe HMeIOWIMXCA B JIHTepaType MaHHbIX O 3HAYHTeIbHOH TepMH- 
fueckoH ycrouupocTtu deHoma mpu 500° u pesyabTaToB HacToAulero HCcIeLO- 
BaHHA MO3BOJIAeT ClelaTb BbIBOX, YTO H38yYeHHAaA peaKIMA MpoTeKaeT MO pa- 
| 4KaJIbHO-IleHHOMY MeXaHH3My C yuacTHeM BOJoposa. Cxema 9TOrO MeXaHH3ma 
MO*KeT ObITb pecTaBseHa CeLYIOUIMM O6pa3som: 


C,H;0H > C,H;O° + H’ (1) 

H’ +. C,H;OH > C,H; + H,0 (2) 

Ee CO + yraesogopomHple paguKasp R (3) 
CoHs +H: CeHe =o isle (4) 

| R+H.—- RH+ H (5) 
2CgHs > CoHs-CoHs (6) 
CoHs 4- CsH30° 2 (CsHs)20 > (CoHa)20 + He (7) 


oKucb Wude- 
HusIeHa 


Peaxuua (1) npeqctaBasaerT cCo6oM nepBuYHy!o CTayMio TepMHYeCKOTO paciiaya 
) betiona; B3anMojelicrBHe OOpasylouleroca MPM STO peakIMH aTOMAaPHOTFO BOJO- 
} pola c Momekymoli deHoa (peakunA (2)) MpHBOAMT K OTPHIBY THAPOKCHJIbHOH 
lrpynnpt oT OeH3OMbHOrO Apa (NOLOOHO feamKHJIMpOBaHHIO aJKHIOCH3ON0B 
(°)). Dror mpotlece ycKopsAeTCcaA WaBeHveM BOAOpOsa, Tak Kak MocMeqHee OMpe- 
jeer CKOpocTh peakuMu (4) H aHaslOrMuHbIX peakMit (5) c yyacTHeM MOuleKy- 
| ISpHOrO BOMOpONa, TeHepUpyIOllUX aTOMAPHEI BOROpoL. 

Hamm onpiTbl WoKa3a/iH, YTO LaBsIeHHe BOMOpONa yckopsAer H pacmay PeHoa 
| c OOpasopaHuem ras006pa3HbIx mpoxyKTos. Mbt mpexmomaraem, TO 9TOT Mpo- 
) wecc TakxKe CBA3AH C YYaCTHeEM ATOMAPHOFO BOZOposa, NpHcoesMHeHUe KOTOPOrTO 
| K OMHOMY H3 yrulepOAHEIX ATOMOB (eHOJIa NPHBOAUT K CHH2KEHHIO IPOUHOCTH CBA- 
| 34 MexKXYy 9THM M COCeHHM C HAM yrulepoHbIMH aToMaMH. PaspbiB STON CBASH 
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C —C, no-BuyuMomy, NpHBosUT K OOpas0BaHHio HeycToHynBOrO OupaluKallé 
mpeTepneBarollero JabHeHWMH paca, Ha OKHCb yrviepofa u yreBOOpOJH 
paqukanpt. Ilocmequnve, B CBOIO OUepeb, CNOCOOHI aJIKHJIMPOBaTb MOJIeKYJ 
(beHoua C O6pa3s0BaHueM, B UaCTHOCTH, /-Kpesoula, OOHAPYKEHHOTO HaMH B Ip 
WYKTax peakHH. | 

Kak BHHO u3 MpelloxweHHO cxembI, peakuuH (2) — (5) npeqcTaBsaic 
co6oli mpolleccbl pa3BHTHA emu, a peakiHu (6) u (7) —mpoleccnl oOppiBa env 
YeM BbILUe JaBeHHe BOLOpOa, TeM Ooubie WIHHa PeaKIMOHHBIX wWeneH. Ta 
KHM OOpa30M, 2Ta CXeMa YJOBJIETBOPHTeIbHO HHTepmperupyer MOJyYeHHbb 
HaMH JaHHble O COCTaBe MpOyKTOB TepMHYeCKHX TIpeBpalleHHH ceHola 10 
BbBICOKHM J[aBJICeHHeM BOJOpOa H O BJIHAHHH BeIHYHHbI ZTOTO aBJIeHHA’ Hi 
CKOPOCTb Pa3JIHUHbIX CTaMH M3y4eHHOrO Mporecca. 


VWucrutyt opranuyeckot xumuu um. H. J. SenmucKoro Tlocrymuato 
Axkajlemuu Hayk CCCP 13) IN 1958 
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Jloknann Akanemun HayK CCCP 
: 1958. Tom 120, Ni 6 


XHMH A 


Akxayemuk A. H. HECMESHOB, 9. fF. MEPEBAJIOBA, 3. A. BEMHOPABHUYTE 
u H. JI. MAJIBIFHHA 


PEAKI[HH 1,1’-,MMETHJI®EPPOLEHA 


_ Bauanve samectutenelt (aleTuibHol, 9THIbHOI, N-HUTpoPeHHJIbHOH, Kap- 
OOKCHJIbHOH rpynn uM cysbiorpynm) Ha peaKWMOHHY!0 cnocoOHOeTS deppowe- 
HOBOTO Aflpa OTMeuaIOCb paHee (3-8). 

B HacTosteli padote uccneqoBaHbr peaxuun 1,1’-yumeruadepponena. Msy- 
YeHO efO MeTaJJIMpOBaHhe H allHIHpoBaHne. 

Tlonbirku Metasmuposatb 1,1’-qumMeruadeppolleH x-OyTHIWIMTHeEM B ycuO- 
BUAX, B KOTOPHIX 9Ta PeaKIMA OCYULeCTBeHa WIA C(eppouena (7), He JamH no- 
JIOKUTEbHbIX P€3YJIbTATOB: UMETHJIPeppOleH KOJIMYECTBEHHO BOSBPalilaJica 6e3 
W3MeHeHHA. MernJIbHble TpyNMbl 8aTpyHAIOT MeTaJIHpOBaHHe deppolexo- 
Boro Apa. 

Mbi UcnouIb3OBaJIH B KAYeCTBE METAJIJIMPYIOWlerO areHTa H-aMUJIHAaTpHi, Jaro- 
IH B Culydae (eppolleHa, Kak N0Ka3aHO B HacTOAIeH padoTe, Oouee BLICOKHe, 
vem qeHuuHaTpHii, Bprxomp 1,1’-~eppoueHyuKapOonosoh KucnoTH. Kpome 
TOTO uCMOb30BaHHe (beHHIHATPHA MeHee yOOHO BCeACTBHe OOpaz0BaHHA 
3HAUHTEJIbHBIX KOJIMYCCTB OCH3OHHOM KHCJOTHI (‘). 

IIpu metansupopanun 1,1’-tumMetundeppoleHa H-aMHJIHaTPHeEM BO3MOKHBI 
Ba HalpaBleHHA peakWMH — 3aMeHa BOMOPOa MeTHJIbHOH Tpynnbl WIM BOJO- 
pola WHKIONeHTaMeHHJIbHBIX KOE. Ilo ananoruy c ToyoOM (°) MOxKHO OBO 
OKUMaTb MeTaJJIMPOBaHHA B MeTHJIbHbIe rpynmbl. O\HAKO 9TA BO3MOXKHOCTb HE 
OCyIlecTBUacb: MeTasIMpoBanne | ,1’-tuMeTusdeppolleHa H-aMHJIHaTpHeM Mpo- 
HCXOJMT B IWMKJONeCHTAMeHWJIbHbIe KOUbWa. OCHOBHBIM TIpOLyKTOM peaKUHH 
(BbIxoy 52%) aBaaeTcaA WuMeTusdep pollen uKapOoHoBad KUCIOTA CT. pas. 196— 
200°. B He3HauHTeJIbHbIX KOJIMYCCTBAX BDIJIeJICHbI elle Be KHCJIOTHI. OnHa 3 
HUX MpelcTaBideT coOoh u3s0Mep MMeTUseppoOleHAMKapOOHOBON KUCJOTHI, 
[pyraad He uccsleqoBaslacb. Bce Tp KUCJOTHI atoT TBepAbIe HMeTHJOBHIe S(—PH- 
PbI, H, ClefoBaTesbHO, HH OfHa H3 HUX He ABMAeTCH JM-(KapOoKcuMeTum)-bep- 
POLeHOM, OOpasYIOUNIUM KHAKHA TuMeTHIOBEI 9dup (°). BsaumHoe nomo*eHHe 
MeCTHJIbHBIX HU KapOOKCHJIbHBIX py NOKa HaMU He YCTAaHOBJIeHO. 

AlnsMpoBaHve JuMeTHIdeppolena MpPOBOAMIOCb HaMH XJIOPHCTbIM alleTH- 
noM B mpucytcTBuH AICl,. OOpasyroulaicaA Mpu allMIMpOBaHuM TeMHO-KpacHaA 
BASKAA XKUIKOCTb MpelcTaBAeT COOOM CMeCb MPOAYKTOB allMMpPOBaHUuA UM UC- 
XOJHOFO JUMeTHIceppolleHa, KOTOPHI JerkO OTeAeTCA XpOMaTorpaduyeckH. 
Pa3lequTb allwIMpOBaHHble MpOLyKTbl TAKUM OOpasom He yfaerca. [Ipu Aau- 
TeJIbHOM CTOAHHM CMeCH BbIKPHCTaJIJIM3OBbIBaeTCA [MalleTHuLMMeTusep pollen, 
KOTOpbIM LpoOHOli KpucTamusalluel pasfeinerca Ha [Ba usomepa. CpaBHenne 
(no TemnepaTypaM mlaBeHHA) C MOyueHHbIMU Paituxaptom u Mon (7°) u30Me- 
paMu jMalleTuIAuMeTHIeppolenHa MOSBOIAeT MpelnoaraTbh, YTO BbIAeeHHbIC 
HAMM BelleCTBa ABJIAIOTCA CTepeoHsomepHEIMM 1,1’-qumMerus-2-,2’-qMaleTumpep- 
poleHamu. . 

V3 octapuselica Mocie yAaneHuaA KPHCTaJJIOB ARKUAKOM CMeCH Obl BbI,eTeH 
XpoMaTorpadwyecKH MOHOAIMWIMpOBaHHbI WuMeTusmeppouen. IIpu oxuceHHu 
Tol CMeCH THMOXOPHTOM HaTpUA ObIa NOyYeHa WuMeTusMeppolweHTpuKapoo- 
HOBad KUCIOTA, HCHTHULMpOBaHHad B Buse ee TpumerTuoBoro apupa. Ilocane 
BoccTaHOBMeHHA Toi 2#*xe cMecu LiAIH, Briere TuMeTHJITpHSTHIep pollen. 
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O6pasoBaHHe UMeTHIeppolweHTpHKapOOHOBOM KHCJOTbI MW AMMeTHJITP) 
aTHpeppollenHa MOKa3bIBaeT, YTO MPH allHMpOBaHUM MMeTHIdeppoiena o6p) 
3yeTca, B OTMMUNe OT (peppolleHa, TpHaWIHpOBaHHbI MpOAyKT. ITO cBujeTed} 
CTBYeT O 3HAYHTEbHOH aKTHBALMN cpeppOleHOBOrFO Apa NO] BJIMAHHEM METH} 
HbIX [py B peaKUHAX IEKTPOPHJIbHOrO 3aMeLleHHA. | 

Jlamee HcxoHad CMeCb IPOLYKTOB alWJIHpOBaHHA Oblla MOABeprHyTa Katy 
JMTHYeECKOMY THAPHPOBaHU!O NO LaBJICHHeM B IPHCyTCTBHH CKeJIeTHOrO HUKEd 
(1) ¢ WembIO YCTAHOBJICHUA CTPOCHHA MpOAYKTOB allWJIMpOBaHUA MO CTPyKTYf 
OOpa3syIOUlNXCA aJIKMJILMKJIONCHTAHOB. 

IIpu pasronke Ha KOJIOHKe MpOAYKTOB FHA PHPOBaHHA ObWIM BbIeIeHbI YETE 
pe aJIKMUMKIONeHTaHa: MeTHJMMKIONeHTaH, [Ba MeTHJISTHJIMMKJONCHTar 
HW aiKWukKloneHTaH c T. Kun. 151—152,5°, aBmaroulHuicA, BEpOATHO, He OMI 
CaHHbIM B JIMTepaType MeTHJILMITHIMMKJONCHTAHOM, OOPa3sOBaBLIHMCA M3 TP! 
aleTHIUMeTHIeppolleHa WH WMaleTuquMeTHIdeppolena, B KOTOPOM OC 
ALLeTHJIbHbIC TpYMIMbI HAXOMATCA B OHOM WMKJIONeCHTAaHeHHJIbHOM KOsbile. OF 
pasoBaHHe MpH allMmupoBaHHH uMeTusdeppolleHa Takoro JMalleTHJIHMeTHs 
cbeppolleHa C CPaBHHTebHO OOJIbINMM BbIXOJOM BIIOJIHE BO3MOXKHO BCJICACTBE 
BiuaHua CH;-rpynn, NOCKOAbKY IPM allMWIMpoBaHHH axe camoro (eppoller 
NOyuarwresd, KaK u3BecTHO (°), HeOombIUMe KOMMUeCTBA | ,2-qHalleTHIpep polleHé 


IKcNepHMeHTANTbHAA YACTH 
MeTaNMupoBaHyue hheppoweHa H-aMUIHaTp Hee 


K 4-amnauatpuio, noryuenHomy u3 11 r (0,48 r-ar.) Harps u 25,5 r (0,24 mc 
Jia) H-C;H,,Cl B a6comtorHom oxtaue (°), 6pbwio mpH6apneno 11 r (0,059 mous 
cbeppollena. PeakiMoHHaad CMeCb MepeMelIMBaslacb B TeyeHHe 3,5 Yaca TIP HE 
rpepauuu jo 100° u Obwia ocTaBeHa Ha HOUb, 3aTeM BbIIHTa Ha TBepAy10 CO. 
Uepes | uac qo6aBneHo 50 Ma MeTaHoula HW 300 Ma BogbI. OKTaH oTZeIeH. BoZHb 
cOl MpOMbIT 9:pHpoM. OpupHblit pacTBop mpHcoeqMHeH kK OKTaHOBOMy. [loca 
OTTOHKM pacTBopHTenel BbIemeHO 3,2 r (29% B3aTOrO B peaklI{HIo) Peppollene 

Bogublt col noxKucneH Konw. HCl. Beyenusmasacs 1,1’-cbeppowenauKary 
O6OHOBaA KUCIOTA OT*PHIbTPOBaHa, MPOMbITa ropsyeli BOZO MH ropsAuHM OeHse 
Jom. Beixon 11,5 r (68% or TeopeTu4yeckoro, WIM MpaKTHYeCKH KOJIHYCCTBCHHbIF 
eCJIH CUHTATh Ha BCTYNMBIIMH B peakiuio cbeppouen). JuMeTusoBbI sup me 
ayyeHHon 1,1’-ceppoeHyqukapOonopolt KucnoTH uMeeT T. Mt. 114—115° u & 
WaeT JlempeccHu T. MW. C 3aBeJOMbIM OOpa3iom (1°). 

Tlonyueune 1,l’-rumetuadepponena. _1,1’-qumerundher 
poOleH NOyYeH MPH B3aMMOeHCTBUM MeTHMMKIONeHTaqMenuAuTHA* c FeC 
B 3:pHpHom pacTBope. Burxox 37% or Teoperuyeckoro. T. mi. 32,5—33° (& 
neTpomeHHoro 2pupa upH oxmaxenun Wo — 20°); d;’ 1,2349; nS 1,5900. 

MetanaupoBaHiue 1,l-7uMeTHAmheppowena H-aMud 
HatTpuem. Meranmuposanne 1,1’-aumerusmbeppomena (4,4 r; 0,0205 moans 
MpoBeyeHO Tak, KaK OMMCaHO JIA cbeppotleHa. Bes W3MeHeHHA BePHYyJIOC 
1,2 r (27%) qumerumcepporena. 

OJLYYeHHaA CMECb KHCJIOT SKCTParupoBasacb TOPAYHM GeH30JIOM H IPuUpoN 
OcraToK npecTaBian coOoh AuMeTumdeppoleHyzUKapOonoBylo KucmoTy. Berxo 
3 r (52% or Teoperuueckoro). T. pasa. 196—200° (us cnuprTa). 

Halineno %: C 55,96; 56,03; H 4,97; 5,04; Fe 18,99; 18,94 
Cy4Hi40,4Fe. Buruucneno %: C 55,62; H 4,63; Fe 18,04. 


Tlumerunospli scpup, v. m1. 106—107° (us nerponefinoro ascupa u MeTaHona 
1.-K.cnekTp (B Ba3eIHHOBOM Macule)**:828; 854; 908; 940; 983; 1044; 1101: 119: 
1226; 1300; 1384; 1400; 1560; 1712 cm7. 


Hattgeno %: C 58,41; 58,33; H 5,65; 5,58 
CigHigOgFe. Brruncaeno %: C 58,18; FI 5,40. 


73.4 Mp eHOcTaBJeCHNe MeTHIMMKIONeHTaqMeHa BEIparKaem OularogapHocth H. VU. lyixm 
a T. WM. Hapsmixuanoit. 


** Vi-K. cnekrppt cuater JI. A. Ka3snupolt u B. B. Jloxumunm. 
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| Hs 6eH30ibHO-3(PUPHEIX BbITAKEeK BbIemeHO 0,2 r H3I0MepHoH AuMerTuIep - 
JOWeHAMKAaPOOHOBOK KUCOTEI (MmpoMbiTa ropsueli BONO u a(pPupoM), T. pa3ut. 
sbliie 220° (u3 cnuprta). 


Halijeno %: C 55,97; 56,12; H 4,86; 4,96; Fe 18,41; 18,33 
CyaHy,04Fe. Brruncsieno %: C 55,62; Jal Atop) Fe 18,54. 


_ Ilpu o6pa6orke kucnoret qHa30MeTaHoM omyuen sup c tT. ma. 81—82°. 
4.-k. ciekTp (B Ba3eNHMHOBOM Macule): 832; 851; 906; 942; 982; 1044; 1099; 1151; 
193; 1220; 1308; 1392; 1460; 1560; 1712 cm. 

Hs supa, KoTOpbIM MpoMmbiBaslach KUCIOTa, BbIeIeHa B He3HauHTebHOM 
KOIMYeCTBE KUCMOTA C T. past. 132—140°, meruoBpiii acpup uMeer T. 11.75—76°. 

AuunaupopaHuve 1,l’-rumMetuahbepponuena. K_ cmecu 
3,37 (0,1 mons) AICI3,40 ma CS, u 8 mat (0,1 moms) CHsCOCI 6ni10 npu6aBseno 
} TeyeHHe 2 yac. IIpH SHeEprHyHOM MepeMelIMBaHHH B aTMocdepe asota* 8 r 
0,034 mona) 1,1’-qumerumdeppouena, pacrBopenHoro B 40 ma CS,. 3arem nepe- 
fellMBaHve NpoomxKaocb 20 MHH. IpH KOMHATHOH TemMnepatype u 1,5 vaca 
pH HarpeBaHHuH Jo cadoro KuneHuaA. Ilocme sToro peakIMOHHad Macca OXIax- 
eHa JI¢MAHOH BOON. CraBliMi mouTH GOeclBeTHbIM col CS, caHT, a ocTaTOK 
OpadoraH OxsaxeHHOH 1% HCl u 3arem 9KcTparuposBan 9*upom. M3 adupupix 
sbITAKEK MOyyeHo 8,4 r cMecH MpOAYKTOB allMIMpOBaHUA UM HeMpopearupoBas- 
uero 1,1’-quMerumdeppolleHa, KOTOpbIe ObIM PaCTBOPeHbI B CMeCH MerTposeli- 
toro a:upa u OeH30Na (1 : 3) H pasqeneHbI xpomatorpaduyecku Ha Al,O;. Ha 
‘OJIOHKe ObIIO TpH Mosocbl. M3 HuxKHeH %*KeNTOH MOOCbI MeTpoOseHHEIM 3scdupoM 
pmpiTo 1,3 r (16%) ucxoguoro 1,1’-numerumdeppomena. CpeqHaAa Momoca Ma- 
MHOBOrO IBeTa BBIMbITa aOCOJIOTHEIM OeH30/1I0M. Bprgeneno 0,3 r BellecTBa Ma- 
MHOBOrO IWBeTa, He pacTBOpHMOro B KOH. HCl B ormMuHe oT all\umMpOBaHHOro 
umeTusmdeppouena. J[amee BeulecTBO He HCCTeLOBaJIOCb. 

IlocmeqHaAa Momoca (TeMHO-KpacHoro WBeTa) BbIMbITa MeTaHosIOM. Tlomyuexo 
»,9 T KMAKOM CMeCH AaILHJIMPOBaHHbIX JMMeTHJIeppOUeHOB, B KOTOPOH pa3JNy- 
bIMH OMHCaHHbIMH HH2Ke MeTOaMH ObIIH OOHAPyKeHbI MOHOALLeTUIMeTHIpep- 
OleH, TpH HalleTHIMeTHIdeppolleHa HU TpHalleTHIAMMeTHIdepporer. 

WuanmetTuagumeTuahepponuen. Ilpu crosuun B_ Teyenne 
mec. 5,9 r cmecH MpoOXyKTOB alWJIMpOBaHHA MMeTuIeppollena pu Temnepa- 
‘ype or — 10 yo — 12° Burmenunocb 0,5 r opaHxKeBo-KpacHoro KpHCTamIMyeC- 
oro BelecTBa, KOTOPOe OblNO OUMULeHO xpomaTorpaduyecku Ha Al,O;. T. m1. 
3 —94°. IIpu nepekpucTanu3ayuu W3 MeTaHowa (BbIMaqaeT MPH CTOAHHH B Te- 
(eHHe CyTOK mpH O—5°) nomyyeH AMalleTHAMeTHIep power c T. m1. 87,5 —88,5°. 


Haiinmeno %: C 64,09; 64,14; H 6,00; 6,14 
CigHis02Fe. Baruucmeno %: C 64,45; H 6,09. 


M3 marouHoro pacTBopa BBIeIeH HalleTHIAUMeTUMpeppoleH C T. TMM. 
8,5 —99,5°. 
Hatineno %: C 64,63; 64,66; H 6,17; 6,14; Fe 18,72 
CygsHigO2Fe. Baruncaeno %: C 64,45; lat OOS Fe 18,73. 


Oru BelllecTBa ABJIAIOTCH, BepOATHO, cTepeousomepHEmH 1,1’-numMerun-2,2’- 
MatlerundbeppoleHamu, ua KoTOpErx Patuxapt u Mow (*°) npusogat 7. m4. 
4—86° u 102—103°. 

MonoateTHuaauMeTHuadepponwen. Ocrapmasica mocme BbI- 
eNeHuA [MalleTHIquMeTHeppoleHa CMeCb MpOLYKTOB allWJIMpOBaHHA Oba 
acTBopeHa B CMecH MeTposelinoro supa u Oensoua (1 : 1) w npomyuyena vepes 
onouxy c Al,O3. Bemprpaioutasca CH;OH uacrb Oniia eye pas xpomatorpa- 
mMpoBaHa. BpieteH MoHOalleTHITUMeTHApeppoleH B BULe KPpaCHOBaTO-KOpH4d- 
eBporo MacJla. 

Haiineno %: C 65,47; 65,34; H 6,36; 6,54 
Cy4H1,OFe. Brruncneno %: C 65,61; H6,29- 


* IIpw mposeqeHuu peakiuM Ha Bo3qyxXe MHOrZa OOpasyeTcA TeMHOe TOpOulKooOp a3Hoe 
eIecTBO, COsepKalllee TasOuA M He pacTBOpUMoe B OpraHMyeCKUX PacTBOPHTeMAX HW KUCTOTAX. 
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Cemukap6a30H MOHOaLeTHIquMeTHAepporeHa uMeeT T. pas. 147—1 
(nepeocamxyeH 13 C,H;OH Bogos). 


Haligeno %: C 57,29; 57,08; H 6,03; 6,03; Fe 18,13; 18,00 
Cy;H )NsOFe. BrruuceHo %: C 57,52; lal le Fe 17,83. 


| 
| 


| 
ll-muMeTHadepponeHoTpuKapOoHOBaad KHCIOT! 
1 r cmMecH MpOLYKTOB alWAMpoBaHNA MocAe OTAeeHHA WHalleTHIAMMeTH Ie: 
polleHa Obi pacTBopeH B 5 Mi MeTaHOsa M OKMCAeH THMOXJOPUTOM HaTpHA ( 
Bosspatusocb 0,35 r allvIMpOBaHHoro Nposykta. Bpineseno 0,06 r auMerTHs 
(beppomeHTpHKapOOHOBOH KUCJIOTHI (MpOMbITa TOPAYHM OeH30JIOM), TpHMeTHJIOB 
acpup ee nuaputca mpu 83—84° (u3 OeH30s1a MH H3 crupTa). 


Hatigeno %: C 55,60; 55,62; H 5,19; 5,20 
CigH2,O¢Fe. Brruucsteno %: C 55,69; JEL Gynt). 


ll’-qaumMeTuaTtpuaITHaAdeppones. 1,5 r alMiupopanHoro IE 
MeTuldeppolena (moce OTAeeHHA HalleTHILNMeTHIeppolena) ObWIH BOs 
cranopyieHb LiAlH, (7). M3 nonyyeHHor cmecu Obl XpoMaTorpaduyeckH BbITK 
JICH JUMeTHITPHSTHIPeppoleH — KPaCHOBaTO-KOPHYHEBOe MacJIOOOPasHOe Bs 
mectBo. Ha po3sqyxe ObicTpo H3MeHseTCH. 


Harmeno 94 © (2,05) (alo Lino toe Oo eno mM daa anaes | 
CigHogFe. BprancneHo %: C 72,49; 8.78: Fe 18,73. 


Tuxgpupospaune (¥), 16 r anuaupoBanHoro mumetumdeppouer: 
(HelIpopearHpoBaBuinit WuMetTuseppoweH yale xpomatorpaduyecks), 60 mi 
C,H;OH u 4 ma ckeneruoro Ni Obi 3arpy2KeHbI B ABTOKIAaB. HauambHoe WaBse 
Hue H, 95 arm. Duapupopannue Besocb | vac npu 110—120°, 4 vaca npu 230° 
2uaca upH 250 —280°. ITpoxyKTbI peakIHuH Obl 9KCTParMpoBaHbl 2PUPoM. Duy 
HbIM PaCTBOP THaTeJIbHO MPOMBIT BOOM WIA yAaeHHA CupTa MW BEICyWIeH. Ox 
roHKa 3upa HW NeperoHKa MPOAYKTOB peak Beach Ha KOJIOHKEe B 30 T. 7 
B kauecTBe NOLYUIKN HCnOb30BaH JeKaJuH. | 

Boifesienbl MeTHJINMKomMeHtaH (2 Mi), T. Kun. 69,5—71,5°/750 mm 
np 1,4100; dy? 0,7496 wu yea mMeTHTsTHMMKONeHTaHa (m0 0,9 Ma), T. KHN 
120 —121° / 750 wm, np 149180? 0,7681 on *h) Pea 125s 
nip 11,4261. 

HkekunsamiH MeTHJI9THJIIMKJOMeHTaH MOKeT GObITb, CYA MO KOHCTAE 
Tam (1%), tTpauc-1,2- uma wnec-1,3-u30mepom. Bropolt merTrussTHmHKsIONeHTAaE 
BePpOsTHO, ABJIAeTCA WHC-1,2-u30Mepom (1%). 

Kpome toro, nmomyueno 1,0 Mi asKMJIMKJOMeHTaHa, WMerlollero T. KUHI 
151 — 152,5°/ 750 mm; nj° 1,4428; BeposTHO, STO HeONMcaHHbI B JHTepe 
TYPe Me€THJIANITHIMMKJIONeHTAaH. 


Haltigeno %: C 85,68; 85,84; H 14,34; 14,37 
CypHoo. Baruncneno %: C 85,71; rp145 38. 
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Hokuayo Akayemun nayx CCCP 
1958. Tom 120, Ne 6 


_XHMAA 


Hux. A. HECMESAHOB u O. A. PEYTOB 


| ®YHKUHOHAJIBHbIE MPOHWSBOAHbIE 
| | ®EPPOLWEH-1,1’'-THKAPBOHOBOM KUCJIOTbI 


(ITpedcmaeaeno axademuxom A. H. Hecmeaxosom 11 II 1958) 


Mepporen-1,1’-qHKapOoHoBaad KucOTa Oblia MOTyYeHa ByzBopjom c coTp. 
1952 r. (*), ofHaKO WO TOceAHErO BPeMeHH €€ MPOHSBOAHBIe He ObIIM H3BECTHEI, 
a HCKJIIOUeHHeM JWHMeTHIOBOrO Supa (II) (cM. Ta6a. 1) (‘) H MoHOMeTHOBOrO 
dupa (II]) (*). B nacrosmeli pa6ore HaMH NOJIyYeH PA HOBbIX MPOv3BOAHEIX 
TOH KHCJIOTHI. 


TAG ia a 


xX Ne 
I --COOH COOH 
WC OOCH..|--—-COOLH, 
Ill —COOH | —COOCH; 
IV HECOCI coc 
V | —CONH, | —CONH, 
VI-|. COOCH, | —CONH, 
VII | —COOH | —CONH, 
VIII | —COOH —CN 
IX =cN —CN X 
X —H ==6N 


_ Xnopanrugpug deppouen-!,l’-quKap6onopot KucnoTh (IV) 6p nmomyueH 
 30%-m BbIXOJOM mpH 3-4acoBOM B3auMoOzelicTBHM 0,025 Moma 9TOM KHCJIOTHI 
0,05 mom. Tpexxsiopuctoro dbocdopa Ha xouoxy B 40 Ma GeH30a MH MOcTeLyI0- 
1eM HarpeBaHHH peakWHOHHOH cmMecu npn 50—60° B Teuenne 2 vac. OH mpeqcTaB- 
(eT COOOH KpacHoOe, XOPOWIO pacTBOPHMoe B OPraHHyeCKHX PpaCTBOPHTeIAX 
;eILECTBO, KPHCTaIM3yrIouleecA M3 TeTpomeHHOrO Vcpupa. T. na. 92—93°. 


HattineHo %: C 46,83; 46,87; H 2,68; 2,65; Fe 18,07; 17,94 
CygHgFeO.Cl,. Bpraucseno %: C 46,35; inl 74 a9 Fe 17,96. 


Tuypomus uuctoro xsopauruypusza (IV) npotexaer cpaBHUTesbHO Me(JIeHHO. 
Tak on rugpoausyetca 20% pacTBOpOM COfbI JIMUIb IpH HarpeBaHH WIM up 
VJIMTCIbHOM CTOAHHH Ha XOJIOLY HM MOf0OeH B STOM OTHOWEHHU XOpaHrHyApH- 
a apOMaTHYeCKHX KHCJOT. 

Us xnopanruypuna cbeppoten-1,1’-qukapOoHOBOH KUCIOTHI C BbIXOAOM OJIK3- 
<HM K KOJIMUCCTBCHHOMY Obl NOJYYeH aMH STOM KUCOTHI (V), mpecTaBJIAIO- 
Wu co6ol x%elTOe, He PaCTBOPHMoe B HEMNOIAPHbIX H MWIOXO pacTBOpHMoe 
3 NOJAPHBIX OPraHvyecKHX pacTBOpHTeIAX coequHeHHe. Moxer ObiTbh NepeKpH- 
‘TaJIMH30BaHO H3 Bob. Pa3naraetca B MHTepBase 270—275°. 


Hatineno %: (53,025 538510. Hl 4,25. 4,34--F 20,337 20542; N 13,11; 12,94 
CyoHa2FeO.N2. Bpruncsteno %: C 52,98; H 4,44; ee 20,585 N 13,21. 
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IIpu warpepanuu KucsIOro MeTHOBoro Scpupa cpeppouex-1, 1’-7uKapOoHOBO 
Kucsorsl (III) B TeveHue 2 uac. B Tpexxopuctom tocdope nomyuaercA COOTBET 
CTBYIOU[MM XJIOpaHTHApPHA, KOTOPHIli He BbILeMAICA, a MOCMe YAaeHHA PacTBC 
putes Obwi OOpaGoTaH Ha xoMOLy 25% pacTBOpOM aMMHaka. TlonyveHHbt KE 
TI MOPOWOK MeTHOBOrO ac:pupa 1-KapOamugoeppolen-1’-KapOOHOBON KHCU 
TbI Ne@peKPHCTa/IM30BaH U3 TomyoNa HM H3 MeTaHoma. Buixox 60%. Bemect 
XOPOIO pacTBOPpHMO B alleToHe, cMupTe, XMOpodopMe HM COJIAHOM KHCJOTE 
T. na. 143,5 — 145°, 


Haiiqeno %: C 54,85; 54,94; H 4,50; 4,60; Fe 19,51; 19,29; N 5,09; 5,12 
CisHigFeO3N. Bpruucneno %: C 54,40; H 4,06; Fe 19,45; N 4,88. 


Sror aup Opi ragqpouMsopan u36nITKoM 10% NaOH npn narpepanuu H 
BOJAHOH Sane B Teuyenue 15 Muu. 1-KapOamugodeppouen-1’-KapOonoBad KUCI 
ta (VII) nanomunaer m0 pacTBOpHMocTH OMMCaHHbI BbILe am“ cpepporen-1, 1° 
quKapOonopolt KucuoTH (V). IIpu Harpepanun spite 200° nocreneHHO pa3uJ 
raetca. MoxerT ObITb MepeKPHCTaJIIM30BaHa H3 YKCYCHOM KUHCJIOTLI HM U3 MeT 
HOA. 


Hafigeno %: C 52,97; 53,08; H 3,94; 4,00; Fe 20,56; 20,83; N 5,37; 5,27 | 
Cy2Hi,FeO3N. Baruncneno %: C 52,78; H 4,05; Fe 20,45; AN a As. 


Oxka3alo0cb, YTO oONMCaHHble Bbile amugbl (V) u (VII), a TakxKe amu ceppa 
WeHKapOOHOBOM KHCIOTHI* MOryT ObITb NepeBe,eHbI B COOTBETCTBYIOUIHe HTP 
Jbl HarpeBaHHeM B YKCYCHOM aHrHuypuze. 

IIpu 20-munyTHom HarpespaHun |-Kap6amuyodep polter-1-’kapOoHOBOH KUCI! 
Tat (VII) B yKcycHom aurugpuge mpu 140° 6pima nomyyeHa c 55% Bprxoye 
]-1MaHodeppouen-1’-Kap6onoBasa KucsoTa (VIII), mpeqcTraBssaioulaa CO6On Ke! 
Toe BeuecTBO c T. m1. 179—180° (c pa3uioxKeHNem), Jy4le pacTBOpuMoe B NOAL 
HbIX PaCTBOPHTeIAX, UeEM B HeMOApHbIX. Mower ObiITb MepeKPHCTAaJIH30BaH 
H3 TOJyOJIa HM H3 MeTaHoula. 

HatiqeHo %: C 56,56; 56,64; H 3,65; 3,76; Fe 21,88; 21,86; N 5,86; 6,07 | 

CisH pFeO2,N. Baruncuteno %: C 56,52; 738,56; Fe 21,90; N 09,49. 
Hurpun cbeppouen-1,1’-qukap6onosoli Kucnore (IX) 6pm nomyuen mp? 
6-yacOBOM HarpeBaHHH aMUjfla 9TOM KuCcOTHI (V) B yKcycHoM aHrugpuze (10 ma. 
ykcycHoro aHruapuga Ha | r amuga) mpu 100° mu nocneqyroulem HarpeBaHuHl 
peaKI{HOHHOH cMecu B amiyse mpu 170°. Brixon 30%. T. na. 166—167,5° (c pas 
JIOXKEHHEM) B 3amaAHHOM Kanu Ape. BemecTBo MOKeT ObITh NepeKPHCTAaIIU3G 
BaHO H3 MeTaHOJIa HW Tosyoua. | 


Hafizero %: C 61,17; 60,96; 1 3,55:93,49° Fe 2373902356" Ni ode: 14,7 
CysHgFeNg. Beruucneno %:C 61,06; lal Shave Fe 23,66; N 11,87 


7 ? ? 


IIpu 40-munyTHoM HarpeBaHHM aMuya deppollenKapOouOBOli KUCHOTHI Mp! 
140° B yKcycHOM aHruypuyze Obi NoyyeH HUTPH STO KUCMOTHI (X) H BOsBpa 
meHo 20% ucxoguoro BemectBa. T. nm. (X) 106,5—107,5°, no auteparypHEn 
janupim 103—104° **, 


Halineno %: C 62,74; 62,87; H 4,10; 4,25; Fe 26,21; 26,07; N 6,60; 6,77 
CiyHyFeN. Bprancneno %: C 62,61; e429; Fe 26,47; N 


’ . 


IIpu nelictauu mupHqHHa Ha xmopanrugpug (IV) B xm0podopme B mpHcyT 
CTBHH BOMbI MPpOHCXOMMT OTIEMeHHe 3IeMeHTOB HCl of yByx MomeKya Xs1OpaH 


* Onucan Apumoto u Xasenom (8). 

* 
. ** Oror HuTpH Op MomyyeH aMepHKaHCKHMM aBTOpaMM erMapatauuell oKcuMa cooTBe’ 
cTByrollero abyeruga (4). 
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“HApHa WH ABYX MOeKYJI BObI C OOpas0BaHHem aHruypuya depporten-1-1’-zn- 
KapOonoBoit KucmoThl (XI)*, : sey i 


if 


Or © 
(OAS 
yams ok 
ee é Sees re © == C,H, —Fe— GH,— 
ae ar 
oO 70> Ft) 


Bpixox Jocrurat 65%, ecu peak MpoBosumach culeLyrouyiM o6pasom. 
K pactsopy 0,01 mona xnopanrugpuya (IV) B 15 ma xslopotopMa lpukanaHo 
Apu BeTpsxuBanun 0,05 Moa nMpuuna B XM0poopMe, Tyla xe BIHTO cpa3sy 
[,2 MI BOJbI, CMecb B360ITaHa H OcTaBueHa Ha 12 ac. 3aTem XJIOpOPopMeHHbIi 
DacTBOp Obl MpOMbIT 2% COMAHOli KUCMOTOM, paCTBOPOM COMBI H BOJOli, BLICY LEH 
daJ| XJIOPUCTHIM KaJIblemM. OcTaToK mocwe yasleHHA PpacTBOpHTelsA B BakyyMe 
4 IIPOMbIBaHHA ero SUPOM MpekcraBAerT COOOl 2XeTIi MOPOMOK, MIOXO pac- 
TBOPHMbIi B OOJbUIMHCTBe OpraHHyecKHX pacTBOpHTesel, KpoMe xsOpocbopma, 
1 pa3JlararioululicaA B MHTepBalle 230—240° (mocme nepekpucTanmMsalun U3 
HHTpPOMeTaHa). 


Haligeno %: C-55,92; 55,75; H 3,25; 3,37; Fe 24,60; 21,30 
CyaH,FeOQ3. Baruvcneno %: C 56,28; lel poygi lay Fe 21,80. 


MouiekyJApHbIi Bec (KpHocKonuA B jMoKcaHe) moyyen 556, 528; Bprunc- 
es: 512. 
JipyruM JoKasaTeuibCTBOM BbILeMpHBeeEHHOH JUMepHO PopMyvbl AHrUApH Aa 
ABJIACTCA CTO PeaKI[HA C BOAHBIM AMMHAaKOM. I Ipu 9TOM OOpa3yioTca TPH NpOLyK- 
a: amuy, depporen-1,1’-nHKapOoHoBolt KuCOTH (V) HW AaMMOHHMHbIe COMM STON 
MCJIOTEI H 1-KapOamHyodeppouen-1’-KapO6oHoBol KucnoTH (VII) (npumepHo 
OTHOWWeHHH |: 1:2, cooTBercTBeHHO). B cayuae MOHOMepHOrO aHrHspHsa 
JI€AOBaAO ORKUAaTb JIMWtb OOpas0BaHHA MoCeqHerO mposyKta. KucwoTHl, BbI- 
IeJIGHHbIe H3 ITOM PeaKIHH, ObWIM pa3eeHbI H UAeCHTHPUMMPOBAHbI B Bue UX 
MeTHJOBbIX S*~upoB. Aunrugpuy (XI) ruypomusyercA pa3s6aBMeHHOH ULemTOUbIO 
MIpH HarpeBaHHH, Mp AVIHTesIbHOM HarpeBaHHH C MeTaHOJIOM B IIPHCyTCTBHH 
COJINHOH KHCOTHI JaerT MeTHIOBbIN sdup deppouen-1,1’-7HKapOoHOBOH KUCUJIO- 
tbl (II). 

IlomyTHO OxapakTepH3yeM HeKOTOpble comH cepporeu-1,1’-yukapOoHoBoH 
KucoTH. HarpHepad, KaJIHeBaw, JIMTHeBaA COJIM STO KHCJIOTbI XOPOLo pac- 
TBOPHMBI B BOJe, HO MIOXO B KpemKUX leOuaXx, H MOFyT ObITb BbIAeNeHbI Oaro- 
Japa STOMY B TBEPAOM Bue Mp OOpadoTKe CyXOM KUCOTbI KOHMeHTPHPOBaHHbI- 
MH ujenouamu. Kpuctaiabl come MOryT ObITb IIpOMBITHI Ha (PHIbTpe WIA yase- 
HHS WeIOUH HeOOJIbILMM KOJIHYeCTBOM MeTaHOJIa. 

Kenro-3eeHad MeyHad (OKHCHaA) Cob KucsOTHI (I) MpakTHuecKH He pac- 
TBopuma B Bose. IIpu cauBanun 0,01 M BogubIx pacTBopoB ykKCyCHOKHCu0ro 
CBHHIa H HaTpHeBOM ComM KUCHOTHI (1) BHIMaqaeT OCaLOK CBHHMOBON ComM STOH 
KucoTH. Bapwesad M MarHvepas COJIM 9TOH KHCJOTHI Jyullle pacCTBOPHMbI B BO- 
me. Ocayku 2THX COueli BbIMNaaloT MPH CJIMBaHHM HaCHILCHHbIX Ha XOJIOAy pac- 
TBOPOB XJIOPHAOB 2THX MeTaw0B C 0,05 M pacTBopoM HaTpHeBOH COM KHCJIO- 
THI (1). 

B cooTseTcTBHH C apOMaTH¥YeCKHM XapakKTepOM (peppolleHa OKasaJIOCb, TO 
payuxan —CCl,, o6pasyroumiica Mp TepMHYeCKOM pa3JIO2XKeHHM TPUXJIOPYK- 
CYCHOM KHCJOTHI B MIpHCyTCTBHM XJIOPHOH MeqM, CmocoOeH 3aMellaTb OHH U3 
BOLOpoMoB deppolleHa. Panee 27a peakIMA Oba USBeCTHA JIMIb AA TAaKHX 
coequHenuii, Kak HapTanuH umn KcHon (°). Passomwenve TpuxJOpyKcyCcHoH 
KHCJIOTHI ObIIO MpOBeeHO B HAaCbINeHHOM PaCTBOPe 9KBUMOJAPHOFO KOMNYCCTBA 
beppouena B HUTpoOOeH30e npu 120—130°. TpuxmopyKcycuad Kuc0Ta o6aB- 
jIajlaCb MOPUMAMM BMeCTe C KaTaJIMTHYCCKHMH KOJIM4eCTBAMH OeSBOAHOH XJOp- 
Holi Meu u nMpHAuHa. Ilo oKOHYAaHHH peakIHH peakI[MOHHAaA Macca Oba MIpo- 


* Aurngpuy (XI) momyueH HaMH COBMeCTHO C B. K. J]aaxyHospim. 
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rpeta c 10% NaOH u u3 menouHOn BbITAXKKH BbiemeHa Pepper eal 
Kucyiota. Tlocue mepeKpHCTasIM3allHH W3 TOMyOa H MeTaHOJIa BbIXO] KHCJIOT 
cocraBial 6%, TemmepaTypa nulaBmeHua 220—222° (c pasoxwKeHHeM) B 3amaAd 
HOM KanMsaaape. Ilo muTepaTypHbIM aHHbIM 9Ta KHCOTa pasJaraeTcA BbI 
2007 (ES 


Hanmeno 0%: @ 57,74) 57,625 A 450441" Fe 24038524742 
Cy, Hj ,O2Fe. Barancsieno %: C 57,43; lal Aaa Fe 24,28. 


Tlocne o6pa6oTKH ee Ha30MeTaHOM Obl NOYYeH MeTHJOBbIN 2Pup ITOI 
KHCJIOTH C T. Mu. 68 —69°, uTO CooTBeTCTBYeT JIHTepaTYPHBIM JaHHBIM (°). 

Hecmorpa Ha BapbupoBaHle yCOBUL pa3sOKeHUA TPHXJIOPYKCYCHOH KHCIO 
TbI B CM€CH C (beppOWeHOM MpPOAYKTOB ABOMHOrO TPHXJOPMeTHIHpOBaHHA cep 
poleHa OOHapy2xxXeHO He ObIIO. 


MockosckHit rocyapcTBeHHbI yHHBepCHTeT Tlocrynusio 
um. M. B. Jlomonocosa 11 II 1958 


UWHMTHPOBAHHAA JIMTEPATYPA 


1R.B. Woodward, M.Rosenblum, M.G. Whiting, J. Am. Chem. Soe] 
74, 3458 (1952). *Hux. A. Hecmesauos, O. A. Peytos, JAH, 115, 518 (1957) 
oF Ss. Arimo to, AG. Haye in, J. Am) Chem Soc, 77,6295 (1955). Pan Graham 
et al., J. Am. Chem. Soc., 79, 3416 (1957).° A. H. He cmesatunos, K. A. IleuvepcKkag 
ir. A. ¥Ypenxaa, Has. AH CCCP, OXH, 1949, 607. ©“A. HH. Hecmeaxunos, Oo 
lepepanosa, P. B. Tonospua, O. A. Hecemesuosa, JAH, 97, 459 (1954) 
U (ReUssemoule@u@iey ID, (Goore fasta, (Ca Sucrose Wo Win (Gitsie Soe, 10, 402. “10S. 
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Jloxxaygn Akagemun nwayr CCCP 
1958. Tom 120, Ne 6 


PH3SHYECKAA XHMH A 


B. B. BAP3bIKHH un A. T. MEP)KAHOB 
KPAEBAA 3A AYA B TEOPHU TEMJIOBOPO B3PbIBA 
(ITpedcmaséaeno axademuxom B. H. KoxOpambecom 26 II 1958) 


Hsyuaad TenJlOBOl B3PbIB BeIeCTB B KOHJCHCHPOBaHHON (ase, MbI 3aMeTHJIH, 
ITO MOTOMHETEO TeMilepaTypbl Ha rpaHulle pasfesa BellecTBa C OKpyKatoulel 
‘peyoli* Moxer coOOLaTbCA IMUIb B CMeWMabHBIX yCJIOBUAX 9KCHepHMeHTa. 
3 OOBIUHBIX YCJIOBHAX Ha rpaHHlle pa3zema ocyulecTBsercA Oomee CORBI 
e€MJIOOOMeH. ITO BO3MOXHO MOTOMY, UTO TEMJOCMKOCTh eMHHIUbI OObeMAa BeILe- 
TBa B KOHJCHCHPOBaHHOH (base COH3MePHMa C TEMJIOCMKOCTbIO CMHUILbI OObeMa 
KPyKAaIOUleH Cpebl WIM HaMHOrOo Oovbiue ee. Burenarouleeca pH peakiHu 
‘enulo pasorpeBaer OuH3aulexKaulNe COU OKpy2Kalo1len cpeybl, 4 TemmepatTypa 
{a MOBEPXHOCTH BellleCTBA CTaHOBUTCH OTMMYHOH OT TeMMepaTypbI cpelb Ha 
/eECKOHEUHOCTH. 
 B uactosmeit pa6ore paccmaTpuBalorcd KpHTHYeCKNe YCIOBUA TemMJOBOrO 
3pbIBa IPH TaKOM, Oovlee CJIOXKHOM TenOOOMeHe. B 9TOM Cayuae PpaHHuHble 
'CJIOBHA MMEIOT BHI: 


d ee Sah T. 7 , 
me i — Koshpulnent TEIMJIONPOBOAHOCTH B3pPbIBYaTOFO BeulecTBa, J,— Temme- 
aTypa OKpy2KalolleH CpeXbl BLAM OT PpaHUlipl paswea, 4 — KoappuuneHxT 
eMOOTLauH, f — HOPMAaJIb K TOBepXHOCcTH pa3yena S. Kosbpurmenr TeMJIOOT- 
‘au & 3aBHCHT OT pOjla COMpHKacaloulHxcA MOBepXHOCTeH, XapakTepa TelJIO- 
OMeHAa C OKPyxKatollel cpeqou, TeMMepaTypbI MOBepxXHoOcTH (MoceqHel 3aBHCcH- 
10CTbIO OOLINHO TIpeHeOperaioT) H He 3aBHCHT OT pacnpeweseHuA TemMiepatTyp 
; Beujectse. Hamuune cTreHKH MaTeMaTH4¥eCKH He yCIOKHAeT 3anayy. B 3TOM 
wlyuae OOulee TepMuyecKoe compoTuBseHHe I/a OyfeT BKIOUaTb B CeOA TePMH- 
1eCKOe€ COMPOTHBJIeHHe CTeHKH. 

Toyec u Kontopora (*) peliasiH 3afayy O TeMJIOBOM B3pbIBe C aHaJIOrHUHbIMH 
‘PAaHHUHbIMH YCAOBHAMH, OLHAKO YJOBJICTBOPHTeIbHOTO pellleHHA He NOMyYMIM. 
Mpi OyqeM pelilaTb 3agqauy MeToyom MpanKk-KamenellKoro, UcnOb3yA ero peod- 
)a30BaHHe 9KCNOHeHTAa B 3akKOHe AppeHuyca. B Halilem ciyyae cTal\HoHapHoe 
/PABHEHHE TEMJIOMPOBOAHOCTH C TPpaHHYHIMH YCJIOBMAMH MMeeT BUA**: 


d?0 m do > 
ae tee () 
: do p 
e conan —= = 6 '. Y 
pu § = | (=), Bi fs (2) 


Jia 6eckoHeuHOrO MIOCKO-NapamieibHOrO cocyya m = 0, OeckoHeyHOrTO 
luIMHIpa m = 1, qua ccepuyuecKoro cocyza m = 2. ‘ 
AnaJn3 ypaBHenua WM TpaHMUHbIX YCOBHH MOKa3bIBaeT, YTO KpUTepHit 
Ppanx-Kamenenkoro 5 Ha B3PbIBHOM Iipefee ABJIAeTCA (pyHKItMeH KpHTepuA 


* Kak moKka3aJ Ppank- -Kameneukuli (1), B cayuae TeloBoro B3pbIBa B ra3oBoill (pase TeM- 
epatypy okpyxaiouleit cpenbi Ty MOXxKHO CUNTaTb 3aaHHOl Ha BHYTpeHHel MOBepXHOCTH CTeCH- 
MW peakMoHHOrO cocy/a. 

** B o6o3HaueHnax M@paHK-Kameneukoro. 
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Bi = ar/k. IIpu Bion, T. e. NpH TakoM MHTEHCHBHOM TemJIOOOMeHE M@xK]LY I 
BePXHOCTbIO BellecTBa H OKPyxKalouleH CpesoH, KOTOpPbIM He NoMyCcKaeT pasorp 
Ba MOBCPXHOCTH OTHOCHTeIbHO cpefbl, §;—> O uw 3afaua CBOAHTCA kK 3ajlat 
@pank-Kameneuxoro. Mensa Bi or OeckoHeyHOCTH JO HYJIA, MbI OXBaTbIBAa 
TEM CAMbIM BC@ BO3MOXKHIe CLyYaH TemIOOOMeHAa, HAYHHAaA C HleaJIbHOM TEMG 
oTau C MOBepXHOCTH H KOHUaA OTCYTCTBHeM TenmooOMeHa (ayMaOaTHyeCcK 
cyan). 

Haiijem craluonapHble pacmpeyeieHua TemnepaTyp H KpHTHueCKHe YCJC 
BHA JWIA YKa3aHHbIX BbIIe (opm cocyfa. 

Tlaia GecKoHeyHOrO WHIMHApNYecKOorO cocyya 3afaya pelliaeTCA NO KOH 
anamuTuyecku. OOmuit uHTerpan ypapnenua (1) npu m= 1 Hatigen Jlem 
(3) u uMeer BUI: 


wae Bien? f yeh — bs) 
§ = In . — Zinta + ras 


re a u 6—nocTosHHble uHTerpHpoBaHua, ky U ky — KOPHH ypaBHeHHA: 
Ik +7 = 0. 


Vs yenosun d6/d?=0 npu §€=0 umeem D=0, ky =2, k, = 0. Bu) 
peleHua ympomlaercs: | 


ty 
bas free TE) ed eae 
6=In 2in{at® + —). (2 
IlocrosHHad @ HaxXOJUTCA M3 TpaHCWeHAeHTHOrO ypaBHeHHA 

: 8 4 4a? 

Bi[In--—2In(a+ —)|=a459, (4 
KOTOPOe NMOJYYeHO Mp MCNOb30BaHHH TpaHHyHbIx ycyloBHH (2). Iloq Bappi 
HbIM IIpelesIOM 3TO ypaBHeHHe JaeT Ba 3HayeHHA a(d, Bi), COoOTBeTCTBYIOILH} 
JIBYM CTaIlHOHapHbIM paciipeseJieHHAM TeMNepaTyp — yCTOMYHBOMY HU HeycTo# 


uupoMy. Ha B3pbIBHOM mpeyese o6a pacmpeyeeHuA CIMBaIOTCH HM a cTaHal 
BUTCA (PYHKUMeH TOJbKO OAHOrO MapameTpa | 


tay = |/ yoreeeprlie seen G 


K putnyeckoe yCJiOBve HUMeeT BHI: 


Jlerko BUeTb, UTO pH Bi = ow, dp =1, =2 uw pacnpepenenue Ha B3PbIB 
HOM Tipeyewle BbIrIANUT Tak: 


4 
Ovex {) Gap: 

Kak BHAHO 43 BbIparkenuit (3), (5), (6) MakcuMasbHbIli pasorpeB Ha B3PBIE 
HOM lipeeie YMeHbIUIaeTCH C yMeHbUIeHHeM Bi, uTO yKa3bIBaeT Ha 3AKOHHOCT 
mpeoOpa3s0BaHHA SKCHOHeHTa pH v1060M Bi. 

SHast (3) u (4), MoxHO HaliTH MpH W1060M TemOOOMeHe BCe BeENMUHHBI, CBA 
SaHHBbIe C pacmpeweseHvem (cpeqHHH pasorpeB, TeMJOBOM MOTOK HM Ip.). 

[1a OecKOHeYHOFO MVIOCKO-NapaJJIebHOFO Cocyfa OOM HHTerpas ypaBHe 
Hux (1) mpuBeqen Dpank-Kamenenkum. Vcnonp3ya rpaHwunble yCOBHA, MI 
paccuHTasIM KpHTH4eCKy!0 3aBucuMocTb (Bi). 
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Oomui untTerpan ypapnenna (1) qs ccbepuueckoro cocyjla HaHTH He ylaJlocb. 
DO3MOXHO, UTO OH He CylecTByerT Boobute. IlogcTaHoBKoli 


ypaBuenue (1) cBoqurcsa kK ypaBHeHHI0 nepBoro nopayKa 
| 


dy y + 8x 

axii (y+ 2) x’ 
KOTOPOe JIerKO HHTerpupyercaA 4HCuIeHHO. Kpurnyeckas cBa3b 6(Bi) HaitqeHa 
M3 YCOBHA KaCaHHA UHTerpalbHOH KPUBOH M KpuBOli y = — Bilnx, nomyuen- 


HOH H3 rpaHH4HbIxX YCJIOBUH. 

Bbiulo 8aMeyueHO, YTO KPHBBIe 3aBucHMocTH S(Bi) Ha B3PbIBHOM Mpeyese LA 
PaccMOTpeHHbIxX opM cocyya xopotto (c TOUHOcTHIO 1 —2%) TpanccbopmupytoT- 
CA pyr B Apyra MU MOryT ObITb BIPaxeHb OLEH chopmysoilt 


) 3 = b..9 (Bi), 


Tye 5.. —KpHTHYeCKOe 3Ha¥eHHe Mapametpa 8 npu Bi = oo, ¢(Bi) — YHUBep- 
CaJIbHad, He 3aBHCALad OT (OpMbI cocya PYHKUMA, BU KOTOPOH sceH U3 (6). 
| Caenyer OTMeTHTb, UTO KpHTHYeCKad 3aBHCHMOCTb 6(Bi) MoxerT ObITb Moy- 
yeHa MpHOMMKeHHO B PaMKaX HeCTAaMMOHAapHOl TeOpHu MyTeM CO*KeHUA 2)- 
@eKTHBHOTO KoSpPuNneHTa TenIOOTLayH, OMpesxemeHHoro Mo cnocoby PpanK- 


Kameueuxoro, c Koaputtventom Teni006Mena a. TloyyenHad Takum o6pasom' 
3aBHCMMOCTb HMeeT BHI: 


i! 4 ep 
Dae NunEr: 


npu 8 = | Aaa mmocKo-mapassenbHoro cocyyza, B = 1/, — qa OecKOHedHOrO: 
WuHHEApa, 8 = 1/3; Aaa cieppl. 

CpaBHeHHe 9TOH NpHOIMKeHHON CPOpMY.IbIC NOJYYCHHbIM TOUHBIM pelueHHem: 
MOKa3biBaeT, UTO MAKCHMAJIbHOE pacxomeHve JocTuraer 5% JIA MMOCKOFO CO- 
cyna, 9% qua OecKoHeYHOrO WHIHHIpa u 16% B cay4ae cept. 


Vucrutyt xuMuueckol du3nku Tloerynmuso 
Axayemuu HayK CCCP 24 II 1958 


UHMTHMPOBAHHAS JIMNTEPATYPA 


1. A. Dpank-KamMeHeuKuh, 0KOX, 13, 738 (1939). ?T. A. Kon topo 
O. M: Togec, SK®X, 4, 81 (1933). *H. Lemke, J. f. Math.,.142, 118 (1913) 


Jloxaaynm Axanemun nayx CCCP 
1958. Tom 120, Ne 6 


val 


PH3HTECKAA XHMHF 


B. A. TEMEPHX, uaen-koppecnongent AH CCCP A. HW. FEPACHMOB 
u A. A. BEUEP 


TEPMOJHHAMHKA OBPA3OBAHHS BbICLUETO AHTHMOHHA 
JKEJIE3SA 


J\1a uccneloBaHuA TepMOAMHAMUKH OOpa30BaHHA coequHeHHA FeSb, u3 ae? 
M@HTOB MIO peaKIHH: 


Fe (t) ++ 2Sb (t) = FeSby (i) 


HCHOJIb3OBaH MeTOX IICKTPOABUKYUUX CHI (9. A. C.). 
H3yyualacb 3aBHMCHMOCTb 9. J. Cc. AVEUKH 


Fe| Fe?*, KCl + LiC) (pacnaas) | FeSb, + Sb 


OT TemlepaTypbl B HHTepBasie 410—610°. Baran uccneqoBaHb 12 cnaBoB CeMif 
Pa3JIMYHBIX COCTABOB, JI@xKaHX BHYTpH TeTeporeHHoH oO6mactH FeSb, + S& 
J\MarpaMMbI COCTOAHHA CHcTeMbI Fe- 
Fe-Sb Sb (cm. pue. | (+)). 

Metonnka 9kcnepuMeHta rlopo6- 

HO omMcaHa paHee. OT OKHCJIeHHA 
3JICEKTPObI IpeOXpaHAMHCh MelJIeH- 
HbIM TOKOM a30Ta, TIpeBapHTebHO 
IpONYULeHHOFO Yepes COM MeM pK 
500—600°n18 OUNCTKH OT KUCOpOa. 
BenuyuHa 9. J. Cc. yCTaHaBsIMBaeTca 
B TeyeHHe 20—30 4yac., mocje Yero 
JepxKHTCA MOCTOAHHOM Mp Kako 
Temmepatype B mpezemnax | MB H xo- 
POO BOCHPOH3BOAMTCA pH HeOLHO- 
KPaTHOM IIpOxoxKeHHH Temmepatyp- 


800 


700 


600 


500. 


i ry ry 0 HOrO WHTepBala BBepx H BHu3. Ilo- 
° TeHIHaJIbl OTJCJIbHbIX 3JIEKT POJOB- 

BEC. vA $b ——_~— 
_CIJIaBOB NO OTHOMICHHIO K OJHOMY HU 


z ages) 
Puc. 1. Yuacrox spies aaa CHCTE- Zi TOMY *Ke SJIEKTPpOLy cpaBHeHHa pas3- 


amuarorca Ha O—3 MB. 
PesyubTaTbl BC€X OMbITOB ObIIH OGpaGOTaHbl MeETOJOM HaHMeHbIIMX KBaspa- 
Tos. J,ia 3aBucumoctu E = f(T) HaliqeHo ypaBHeHne: 


E =0,1497 — 0,00004T (sour), (2) 


MOJIb3yACb KOTOPbIM MO%KHO BBIMHCIHMTb H3MeCHCHHA H300aPHO-H30TeEPMHYeCKO- 
ro MOTeHWHMasla, 9HTAIbIMH H SHTPoNHH mpH oOOpasoBaHuu FeSb, v3 x»xee3a FV 
CYPbMbI 10 peakuunH (1). 


AZ = —nFE = —6,9+ 0,00187 (kkan/Moump). (3. 
A274 


Ana T = 800°K = AZgoo2 = —5,4-+0,1 (xkan/Momp) = —1,8 + 
+0,03 (kKan/r.-ar). ae 


Hs (3) un AZ = AH —T AS nosyuaem: 


AH = —6,9--0,4 (kkau/Momb) = — 2,30+-0,1 (kkam/r.-ar), 
AS = —1,8-+0,4 (kan/rpaq-monb) = —0,6-+ 0,1 (xan/rpan. r.-ar). 


| 

| ObOcyxAeHHe pe3syabrarTos. B «antepatype serpeyaerca Tob- 
KO OAHOo 3HayeHHe AH oOpasopaHua FeSb,,a umenyo AH = — 1,2 xkau/r-ar, 
TolyyueHHoe KepOepom u Qapcenom (°, *) MeTOJOM CMelIeCHHA %KUKUX MeTAaJJIOB 
3 KaJIOpHMerpe. Ota BeEMMUMHA OTMMYAeTCA OT MOMYYCHHOFO HAMM 3Ha4eHHA Ter- 
MOTH! OOpasopanna FeSb, mpu6au3utenbHo Ha | Kkaw/r-at. IIpuuuna 9Toro 
PaCXOKCHHA, BEPOATHO, 3akHOUaeTCA B Culeayroulem. Kep6ep uw Qubcen onpe- 
qenuin AH oOpas0BaHHs cnwaBa KaK pa3HOCTb M@XKY TeMIOM, BbIeIHBIIMM- 
2A MPH CJIHMBaHHH 2XKMAKUX *Kelesa U CYPbMbI WH OXMAKMeHUH MOMYYMBUIerOcA 
cm1aBa, H TeMJIOM, BbIACIHBUIMMCA Mp OXaxKMeHHH TeX 2Ke KOMMUECTB MeTAaUI- 
10B B TOM 2Ke UATepBase Temnepatyp 6e3 O6pa30BaHHA CmaBa. ITa pasHoctTh 
2OCTaBJIANIa BCefO HECKOJIbKO MpOWeHTOB OT H3MepHeMOrO KOJIMYeCTBA Tela H 
MO%KeT ObITb OMpeeseHa C 3HAUHTEIbHOM MOPpewHOCTbIO, Ha UTO yKa3bIBaeT 
cam Qupeeu (*). C apyrof cropoupr, Kepdep (*) yKasbipaer, UTO MpuMeHsAeMbIIi 
MMH MeTOX JonycKaeT OWMOKH 3a C¥eT HEJOCTAaTOUHOM TOMOreHN3allHN cmlaBa 
MpH ObiCTpOM Oxs1axK EHH. OcoGeHHO CYUeCTBeHHBIMH MOFyT ObITb ITH OLIHOKH 
MeTOJa CMeII€HHA IPH OMpeeeHHM TenJIOT OOpasoBaHHA COeMHeHMH, miaBa- 
TUXCA HHKOHTPYIHTHO, Ha 4TO yKa3bIBaeT Baruep (°). O. C. MBanos (°%) orme- 
qaeT HETOUHOCTh JaHHbIX Kep6epa o Temm0Tax OOpa30BaHHA CIIaBOB CHCTeM 
Fe —Sb, Co —Sb u Ni —Sb u3-3a caumkom GpicTporo 3aTBepeBaHuA 
cmvlaBOB, IIpHBOAMerO K OOpas0BaHHlO HepaBHOBecHoH cMecH. J[eHCTBUTeIbHO, 
Kypuakos 4 KoncraHTuuos (7) o6HapyxXHsH, YTO pacnaB cocTaBa FeSb, 3acThi- 
aeT B BUle Tpexda3HOli CMeCH KPHCTasJIOB CoemMHeEHHA FeSb,, ¢-cbasbl Hu cypb- 
mpl. B3avmoyelicTBue <-(pa3bl C CypbMOol Cc O6pa30BaHuem FeSb, nomHocTbio mpo- 
XOJUT JIMIUb B pesysbTate 30-"acoBoro oTKUra MpH Temmepatype 710°C. Cuexo- 
BaTeJIbHO, B KaslopuMetpe KepGepa H OQubceHa BPA JIM MOPIa MOJHOCTHIO BbIe- 
MHTbCA TemmoTa OOpasoBaHua FeSb,. 

TeopeTuueckul pacuer. Ecanm npeqnonoxKuTb, 4TO pasOaBeH- 
bli 2KUKUM PacTBOp *Keme3a BCYPbMe OOayaeT CBOHCTBAMM HeasIbHOTO pac- 
rBOpa, TO MOXKHO paccuutaTh AZ’ o6pa3s0Bpanua TBepgoro FeSb, us xXMAKUX 
Kele3a WU CYPbMbl, HCXOA H3 ypaBHeHHA yuacTKa JIMKBUyca (Ha pucyHkKe 
rpanuyeH MYHKTHPOM) AMarpaMMb! miaBKocTu cucTtemb!l Fe — Sb (cm. puc. 1), 
4alileHHOrO HaMH 110 WaHHbIM KypHakosa u Kouctantnuora (‘). 


lg Nee = — 7,023 + 6,135-10°7, (4) 
lg Nsp = 0,428 — 0,490-10°T. (5) 
Jl paBHOBecHA MexKY *KHAKOH MU TBEPLOH (pa3amMu MMeem: 


AZ’ Fespir) EES AuFecx) + 2At-sb (x) == 4 DIO! (ig Nee+2 lg Np). 


-3 72 
Moncrasus (4) u (5), nonyyum: AZ’ = — 28,21T + 23,58-10° 7°. [na 
950° K  AZ'g59° = — 5,9 KKaJl/MOb. 
Uro6p paccuutath AZ oOpas0BaHHs TBepLOrO FeSb, 43 TBepibIxX 2kele3sa 
1 CYPbMbI, Halo yuectb AZ mmaBseHHsA xKee3a H CYPbMbI H PasOBblx NepexOAOB 
Kesle3a, UTO JelaeM, MOMb3YACh MpHBECHHDIMH B (*) 3HAYeHHAMH TeNJIOT MaB- 
1eCHHA 2Kee3a HW CYPbMbI H (a30BbIX MepeXOAOB B TBEPOM *KeWTese: 


AZeesb,(1) = AZ’ Fesbs(t) — SNe MWaBIeHHA HW MepexOOB = 


— —5,5—1,4 = —6,9 Kkau/Monb. 


PaccuntaHHoe 3HayeHHe AZ orHocutca NPHOJIMSHTeJIbHO K TOH Ke o6s1ac7 
TemMnepaTyp H OJIM3KO K 9KCNePHMeHTaJIbHO HalijeHHOMy. 


Mockosckult rocyqapcTBeHHBIt yHUBepcuTer Tocrynuso 
um. M. B. Jlomonocosa 1-11 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


'M. Xauceu, Crpyxtypbt OvnapHyrx cnmazos, 2, 1941, crp. 697. *F. Korbe 

W. Oelsen Mitt. Kaiser Wilhelm Inst. Eisenforsch. Diisseldorf, 19, 209 (1937 
3 W.Oelsen, Zs. Elektrochem., 43, Ne 8, 530 (1937). 4F. K6rber, Stahl und Eiset 
56, Ne 48, 1401 (1936). °K. Barnep, Tepmogunamuxa cnnasos, 1957, crp. 99, 10: 
60. C. Upanos, Hizs. AH CCCP, OXH, 1944, erp. 192. 7H. C, Kypuakor 
laljtGe KouctauTunos, BeKHo silicon Kypuaxkoe, Co6p. u36p. paoor, 2, 1935 
erp. 60. *®O.Ky6amesckui, 9. 9Baunc, Tepmoxumusa B Merammyprun, V1, 195+¢ 
CIpE oU2s 
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Horaayo Akagemunu nayx CCCP 
1958. Tom 120, Ne 6 


PHSHYECKAA XHMHA 
Axagemuk B. A. KAPIHH, T. HW. COrOJIOBA u B. HW. AMXOJDKAEB 


CBOHCTBA FYTTAMEPYH B AMOP®HOM COCTOAHHH 


| Ecam pacniaBuTb KpHcTamMuecKkHit NomMMep, a 3aTeM ETO OXaLHTb, TO 
OH KPHCTaJIH3yeTCA H MPH 3TOM BOSHHKAeT YNOPANOYVEHHOCTH BO B3AHMHOM pac- 
MOJIOXKeCHHH WenHbIX MOeKyw1. TpyHo mpescTaBuTb cebe, TO ObicTpoe OxaxKe- 
HHe IOJIMMepa, B KOTOPOM I{eIIHbI€ MOJICKYJIbI PACMOJIOXRKeHbI COBEPLIEHHO Xao- 
THYeCCKH H CHJIbHO NMepelmyTaHbl, MOXKeT MpHBeCTH K OUeHb OLICTPOH, NOMHOH U 
riyOokoH KpHcTasmHsaluu. 

OueBHAHO, 4TO MOJeKYJIAPHAad YNOpAMOveHHOCTH, erkKO OOHapy2xKHNBaeman 
B KPHCTaJJIMYeCKOM NOJIHMepe, WOKHAa ObITh NOMTOTOBMeHA elle B aMOp*HOM 
cocrosHuu. Mb mpeqnomaranu, 4To ecau (UKCHPOBaTb KaKHM-sH60 cmoco60M 
B3aHMHbIle PacnOJO*KeHHA WeMHbIX MOJIEKYJI, TO BOSMOXKHO OOHAPYRKUTb Pacxox- 
MeHHe B CBOMCTBaX TaKHX AMOPCHBIX MOJHMepOB, MOCKOJbKY YMOPATOYeCHHOCTh 
AMOP(PHBIX MOJIHMePpOB MOXKeT H3MeCHATHCA B OUCHb WMPOKUX Mpememax HW pH 
M3BeCTHBIX YCJIOBHAX MOXKET JOCTHTaTb BbICOKHX 3HaueHul (+ *). HecomHeHHo, 
4TO MOJICKYJAPHAaA YMOPANOYEHHOCTS B MOMUMepax, HAXOAAUIMXCA B AaMOpPHOM 
COCTOAHHH, JOUKHA ABATHCA MpeANOChIIKON WIA Mpouecca Ovicrpok KpucTawJ- 
JH3 aun. 

@MukcaWHA B3aHMHOTO pacnoJOXKeHHA WeMHbIX MOJICKY MOJKHA BJIHATb 
TakxKe Ha CKOPOCTb HU TrayOuHy KpucTanmu3auuN (° 8), a ceqOBaTebHO, H Ha 
(busuueckHe HM MexaHHuecKHe CBOMCTBA KPHCTaJIMYeCKHX MOJIMMepPOB. 

Ilenbio WaHHorO HccCIeOBaHHA ABJIANIOCb OOHAPYKeHHe BJIHAHHA CTeMeHH 
YNOPAMOYeHHOCTH WeNHBIX MOJICKYJI Ha CBOHCTBa NOmMMepa. B KayecTBe OObeKTA 
Oblla B3ATa TyTTanepya, MPHpPOMHbIN KPUCTaNMMyeCKUM MOMMMep, MerKO Mepe- 
XOMAMMi U3 KpHcTasmM4ecKOrO B aMOp@Hoe cocToAHHe mpu 55° u ObICTpO KpH- 
CTaIIH3YIOULMHcA Mp oOxMaxKweHuu pacnaBa. Ilockonbky ynopAOUeHHOCTb 
MOJIEKYJI B 3HAUMTEIbHOM CTeMeHH 3aBHCHT OT TeMMepaTypbI, TO (PHKCAaluA pas- 
JMUHbIX COCTOAHHH YNOPAMOYCHHOCTH MOJIEKYJI MOrsa ObITh OCYMLECTBIeCHa BY.I- 
KaHu3allWeH Mp pa3sIMUHbIX TeMMepatypax. 

ByakaHu3alua ocylecTBiaiach mpH 143° TonKo qucnepcHoh cepol, mpu 
70° u 20° B napax S,Cl, u mpu 20° nyTem cmemienua pactBopa ryTranepyn B CCl, 
u pacrsopa S,Cl, B sdupe. B nocaeqHeM ciy4ae B Ipolecce OOpas0BaHHA IIeHKH 
H3 CMeCH paCTBOPOB Mpoucxosua BYyIKaHu3alNAa ryTranepuw. KosuyecrBo 
CBASAHHOH Cepbl OMpelelAIOCb XHMHUCCKHM MeTOJIOM. 

B ta6a. 1 u Ha puc. | mpHBOAATCA WaHHble, NOYYeHHbIe pH UccTeOBaHHH 
ryTTanepuv UCXOAHOM M BYIKaHH3allHOHHOH B Pa3HbIX YCJIOBUAX, COepxKalller 
MPUMepHO OMHAKOBOE KOJMYeCTBO CBAZAHHOH Cepbl. BbincHHocb, YTO IIpM Co- 
epxKaHuu okon0 4% cBA3aHHOM Cepbl MOHaAA aMOpusalluA TyTTamepyn Mpo- 
MCXOMMMa TObKO TOrfa, KOra BYJIKaHH3alHA OCYMLeCTBIAIaCh MpH Temlepa- 
Typax Bblllle TemmepaTypbI MaBeHHA KpHcTamioB, T. e. mpu 143 un 10 

B Tex cmyuaax, Korma mpolecc NieHKOOOpasoBaHHA UM BYJIKAHW3AaIluH COB- 
MelasIHcb, CTPYKTYPHble H MexaHHyeckHe CBOlicTBa ryTTaMmepun CBUACTeIbCTBO- 
BallH O06 ee 3HaYHTeIbHOH aMopdu3sallun, Np COXpaHeHHN KPHCTaJJIMGeECKOTO 
coctosHua. Ilo-BHMMOMY, CHW2KeHHe HHTeCHCHBHOCTH TeIJIOBOTO JBUXKCHHA UH 
MeleHHOe UcMapeHHe pacTBOpPUTeIA IpH OOpasoBaHHN MIeHKH Co3saroT Oaro- 
NPUATHbIe YCAOBUA LIA YNOPANOYCHHA IenHbIX MOJeEKY WH MOITOMY HECMOTPA’ 
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3aBHCHUMOCTb MCXaHHYeCKHX H (pH3HueCKHX CBOHCTB ryTtTalepyun OT YC.1IOBHU BY JIKAHH3SalHt 


Taouunua f 


| 
ony OTHOCHTesIbHOe 
YcnoBusi Comepxanue | daszoroe cocronuue | HpounocTb Sie aS y WIHHeHHe TenneD aa 
CBASaHHOK Bie mpuH 2b mpi 26° npu pagppise | Pa 
BY WKAHH3 alu cepbi B % mpu 26 B KryeM™ |, gerteut (20°) p % [Bawa B 
TIpu 143° A) AmoppuHaat He KpH- 25 20 000 —40 
CTaJWIMsyeTCA LarKe 
mlocme 10-MecauH. 
xpanenua mpu 20° 0 
IIpu 70°, B 4,0 Amopduas, HO KpH- 20 65 60 0) 
tlapax SoCl»y CTAaIWIM3yeTCA mocle 
6-mecauH. XpaHeHua 
mpu 20° 
IIpu 20°, pac- 4,0 Coxpanser cna6yio} 100 120 80 — 
TBOp. TryrTrTa- KpHCTa IM yecK yO 
nepyn B CCl, cCTpyKTypy 
pacTBopom 
S2Cl 
TMpx 20°, B DAlo CoxpaHaeT Kpu- 180 2000 40 == 
Tlapax SoClo cTaJuIMdeckyI0 
cTpykTypy Ns 
Wcxogqnaa — ine eenoat des 200 2000 300 -- 
ryTranmepua 


* PaccunTaHo Ha HauaJibHOe CceyeHHe. 


Ha BYJIKAHH3aHtO B 3HaUHTeJIbHOH CTelneHH COXpaHAeTCH KPHCTaJJIHUeCKa 


cTpyktTypa. 


Eme Oombutee pa3iHune B CBOHCTBaX TyTTaliepyH Obl1O OOHAPyKeHO, KOFI 
BYJIKaHH3allMx: TOTOBbIX MIVJICHOK OCYILECTBIAaCb B Hapax S,Cl, npn 70 u 20 


kV om? 


200 


Hanpaenue 


250 


Veausenue 


500 % 


B neppom cayyae npn 4% cBai3aHHOH Cepbl ryTTanepya 
CTaHOBHaCb AMOPPHOH HM He KPHCTAaMMH3OBaAaCb Jake 
Ip OxwlaxkZeHHH Wo 20°, BO BTOPeM cilyuae pH coxep 
*KaHnn 4% Hu faxKe 5,6% CBA3aHHOM Cepbl ryTTanepya co- 
XpaHsAla KpHCTasuMuecKylo CTpyKTypy (Ta6z. 1). 

TakuM o6pa30M, (uKCHpyA pa3mHyHOe cocTosHHe 
ryTTanepyH lIpH pa3HbIxX TeMMepatTypax, MbI NOJyUHIE 
BOSMOXKHOCTb BbISCHHTb, KAKHMH Me€XaHH¥eCKHMH CBOII- 
CTBaMH OyeT OO/lafaTb TyTTanepuya pH nepexome us 
MaKCHM@JIbHO pa3ynOpsaqOueHHOrO COCTOAHHA K mpe- 
JIeIbHO YMOPAOUCHHOMY COCTOAHHIO. 


Puc. 1. Bausanue TemnepaTypbl ByIKaHu3aluH Ha MexaHHyeckHe 
cBolicrBa ryTralepuu npu 20°. 1— BpyKaHu30BaHHasd npu 143° Tox- 
KO-J[MCMepcHOH cepoit, conepxallad 4,2% cBagaHHOli cepp1; 2—Bys- 
KaHH30BaHHaA mp 70° B napax SeCle, coxepxKamlan 4,0% cpsa3aH- 
HOH cepbl; 3 — ByKaHu30BaHHaA Mpu 20° B cMecH pacTBOpoB, co- 
nepxxanjaa 4,0% cBasaHHolt ceppi; 4— ByKaHH30BaHHaHt nmpu 20° 
B Mlapax SeCle, cogepxatilan 5,6% cBa3aHHoli cepbhl; J— ucxoqnaa 
ryTTatiepua 


M3 MpHBeeHHbIX JaHHbIX BbITeKaeT, YTO CTeMeHb aMOPPHOCTH CTPyKTYpupo- 
BaHHbIX KPMCTaJIMYCCKHX MOJMMePOB 3aBUCHT HE TOJIbKO OT KOJIM4eCTBAa OOpPa- 
30BaBLIMXCA NMOMePpeyHbIX CBA3CH, HO B 3HAUHTEIbHOM CTeNeHH TakxKe U OT CO- 
CTOAHUA MOMMepa, B KOTOPOM OH HaxOJMJICA B pollecce CTpyKTYpMpoBaHHA. 
em MeHee Obl yHOpaAqoveH TomMMep Mp CTPyKTYPpNpoBaHHH, TeM MeHbIIE 
Oblia rlyOuHa Mocmelylomeli KpucTammH3salun. 

CrenyeT OOpaTuTbh BHHMaHHe Ha: MHTepecHblit SKCrepHMeHTaJIbHbIIt (pakT, Co- 
CTOALLHH B TOM, UTO IPH OAHOM H TOM 2Ke COep2KaHHH CBASAHHOM Cepbl MOXKHO 
NOYYATb [Ba THA aMOpuHou TyTranepyv, OOaaiowux CoBepleHHO pasmnu- 


HbIMH (PH3HYeCKMMH HM MeXaHHyecKUMH CBOlicTBaMH (Tada. 1, puc. 1) 
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Pasuune B CBOHCTBaX J{ByX THNOB amMopdHoli ryTTanepyun, M0-BHAMMoMy, 
-BASAHO C TEM, UTO NO Mepe NOBBIINEHHA TeMHepaTYPbI, BCeCTBUe YBeIHYeHHA 
renIOBOrO JBHKCHUA, YMEHbIUaAeTCH YNOPANOYCHHOCT pacnoJOXKeHHA WeMHBIX 
MOeKYJI H MpH Oowee BbICOKUX TeMepaTypax BYIKaHM3aluMM duKcupyerca 
oee PAaSYNOPANOUeHHOe PacnONOReHHe WEMHBIX MOJICK Yu. 

M3 paccMoTpeHusa NOmyYeHHbIX HAMM SKCMePHMeHTAIbHbIX JAHHbIX BHLHO, 
ITO NOBbIMeHHaA NecopMupyemoctTb, Gomee HU3KHe 3HAYeHHA MORYAA yupyro- 
cTH H TEMMepaTYPbI CTEKJIOBAHUA COOTBETCTBYIOT aMOpdHoll ryTranepye, BYJ- 
KAaHH3OBaHHOH pH Oomee BHICOKOli Temnepatype (143°). CpaBnuTenbHO 
MasIble LepopMauuu, Coulee BbICOKHe 3HaYeHHA MOfyuJelt ynpyrocTH uM Temmepa- 
PyPbl CTCKJIOBAHHA COOTBETCTBYIOT TyTTanepye, BYJKAHH30BaHHO pH 70°, 
r. €. MpH Ooulee HU3KOH Temlepatype, OM3KOli K TemmepaType maBJleHHA 
KPUCTaJJIOB. 

MoxkHo ObWuIO NpeANOOXRKUTb, UTO pasMUHe B CBOLCTBAX JBYX THNOB aMop(p- 
HOH TyTTalepyu OOyCOBIeHO TeM, UTO IPH BYAKAHMsAILMN NOMyXMOpUCTOI ce- 
pol oOpasy1orca CBxA38H MOHOCYAb@UANOrO xapaktepa (°, 1°), a npH ByAKaHHsa- 
HHH TOHKO-JMCiepCcHOH CepoOl OOpasyIOTCA CBA3H NOHCYIb*UAHOTO XapakTepa 
(*). OwHaKo nOJyYeHHbIe HOBbIe 9KCNEPNMEHTAJIHbIC (PaKTbI CBHCTEbCTBYIOT 
O TOM, 4TO pa3JIM4He B CBOHCTBAX aMOpdHOH ryTTanepyn onpekeMAeTCA HE TOJIb- 
KO HaJIMYHeM MOHO- H MOHCYIbPUAHEIX cBA3eli. AMopdHaa ryTTanepya, ByJI- 
KaHu30BaHHad pH 143°, He 3aKpHCTaH30BbIBaacb NMocse ecaTHMecauHOrO 
XpaHenua mpu 20°, a amopduas ryTranepya, ByKaHH3s0BaHHad mpH 70° yxe 
mocle IeCTHMeCAYHOrO XPpaHe€HHA CTAaHOBMaCh KPHCTaJJIMUeCKO. 

Takoe ABJIeHHE MOO MpOH30HTH TOMbKO OnarogapaA Gomee ynopAOUeHHO- 
MY PacCIIOJIOX%KeHHI0 IeMHBIX MOJIeKYJI Y OOpa3loB ryTramepyn, BYIKaHH30BaH HOH 
pu 70°, no cpaBHeHuto C O6pa3llaMi, BYKaHv30BaHHbIMH pH 143°. 

TakHM 06pa30M, H3 M3JI0O*KeHHOLO CeMyeT, YTO (PUKCALUA pasHUHOH cTene- 
HH YMOpANOYeHHOCTH IeNHbIX MOJeKYJI NOWMMepa B Mpelemax HX amMopPHOrG 
COCTOAHHA MPHBOUT K OOpas0BaHHlO NOJHMepoB, OGMaalollHxX pa3vIM4HbIMH 
MeXaHH¥eCKHMH H (U3HYeCKUMH CBOMCTBaMH. 


@®u3uKO-xMMWyeCKHH WHCTHTYT Tloerynuao0 ; 
um. JI. 4. Kapnosa 4 III 1958 
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Jlokxann Aragemun nayk CCCP 
1958. Tom 120, Ne 6 


PH3HYECKAA XHMH, 


C. M. KOFAPKO u B. WH. CKOBEJIKHH 


PEJIAKCALLHOHHOE B3AMMOJIEHCTBHE Y]APHbIX BOJIH 
C 30HOM FOPEHHA 


(IIpedcmaeaeno axademuxom H. H. Cemenoeoim 6 III 1958) 


OHM H3 aBTOpOB OblvIO SKCIePHMeHTaIbHO MOKa3aHO, UYTO B HEKOTOPBI 
‘B3PbIBUATHIX CMeCAX IIPH MPOXOKMeCHHM YapHOl BOJIHOK 30HbI TOPeHHA MpPOUCXC 
ut ee ycusienne. Ha puc. | npuBeena Avid OeH3O/I0-BO3AYIWIHOM CMeCH 3aBMC 
MOCTb KoSIPPpuluenta ycunteHua k*® oT cocTaB 
CMeCH @. | 

Mccmelqyem, Kak OyjleT BJIMATb KHHeETHKa To 
PeHHA Ha CTPyKTYPY H MOUWLHOCTb yapHOH BOW 
HbI IPH IpOXOxKAeHHH ee Yepes 30HY ropeHH 
CrpykTypy yapHol BOJHEI Oyfem ompezenary 
WIHpHHOH BoHE Ob, ammuuTyZoU WaBsenua Api 


IJIOTHOCTbIO p Ha NepeHeM (PPpOHTe BOVIHBI, H} 
mysbcom / WH CKOpocTbiIO pacmpocTpaHeHHaA B UK 
xoqHOH cmecH D. 
BpeqeM B paccMoTpeHHe udppy3HoHHO 
KHHeTHYeCKOe BPeMA pewakcalHHn t,— Bpema, 
Pies 4 TeyveHHe KOTOPOrO MPHOBeHHO H3MeHEeHHBIe yap 
: HOH BOJIHOM YCJIOBHA NpOTeKaHHA PeakWHH He BEI 
3bIBaIOT CYILECTBCHHbIX H3Me€HeHHH Audpy3svoxr 
HbIX H TeIJIOBbIX MOTOKOB B 30He peakunu. IIpu HapylieHHu yapHOH BOHO! 
<CTATHCTHYeCKOFO PaBHOBeCHA NepeXO B HOBOe PaBHOBeCHOe COCTOAHHE MpOHe! 
XOJMT 3a KOHeUHOe Bpema. Bpema ycTaHOBJIeHHA HOBO TemmepaTypbl (peak 
‘Calla SHEPTHM MOCTYMAaTebHOrO ABYHKeHHA MOJeKyuI) NOpayKa 10° cex., Bpe 
MA Xe MAKPOCKOMHMYeCKOLO BbLIPABHHBAHHA TeMMepaTYPbI HM KOHIWECHTPalluu mG 
IIpOCTPpaHCcTBY B Pe3yJIbTaTe KHHETHKH, Audppy3uu WU TenOMpOBORHOCTH HeH3Me? 
pumo Ooubuie. B reuenve 9TOTO BPeMeHH HaGsiOfaeTCA HeENOMHOe CTaTHCTHYeC+ 
KOe paBHOBecue. | 
BpruHCJIeHHA MOKa3blBaloT, uTO ft, MMeeT TOT 2%Ke MOPAAOK, TO H BpeMs 
peaxunu t+ (10°? — 10° cex.), ompeqenaemoe Kak OTHOUICHHe IMPHHbI 3OHBI 
ropenua 7 K HOPMaJIbHOM CKOPOCTH pacipocTpaHeHHA MWiaMeHH }. 
Takum o6pa3oM, 3a Bpema ¢t, BHYTPH 30HbI PeaKUHH Mpoucxo_UT pocr 
TemmepaTypbl 4 JaBlenua. M3meneHuaA B 30H PeaKI[HH BbISbIBaIOT COOTBETCTBY- 
loulle (MepefapaeMble CO CKOPOCTbIO 3BYKa) H3Me€HEHHA MapamerpoB ra3ai 
BOJIH3H 3OHBI TOPeHHaA. | 
EcJIM COCTOAHHe SOHBI PeaKIMM XapaKTePpH3OBaTb H3MeHeCHHeM MMMyVIbCa| 
= | 
a | 
[= \ Apdt, TO COCTOAHHe’ rasa BOIH3H 30HbI TOPeHHA OMpeeUTCA COOTBeT- 
0 
-CTBYIOU,HM H3MeCHCHHeM KOJIMUeCTBA JBH2KeHHA; MPH STOM OOM MMMyIbC 
oOUlee KOM4ECTBO [BMXKCHHA Pasa OCTAHYTCA MPEOKHUMH (BHEIIHMe CHI OTCYT- 
“CTBYIOT). | 
Ilo ucrevenun BpeMeHH penaKcalluH M3OLITOUHIM UMMybc B 30He peakUHH 
mpeoOpasyerca B UMMYJIbC YJapHO BOUIHEI, Oerymeli BMepey, HB TAKOM xe, HO 
MPOTHBONOMOHKHbIM TO 3HakKy MMMYJbC yAapHou BOHbI, OerymelH Hasan. 
Ecau Q—maccopad TemlJIOTBOpHad cmocoOHOCcTb ropioyuero, BbIpaxKeHHad 
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B Me€XaHH¥CCKHX e)IHHMILaXx, W— CKOPOCTb peaKI[MH, OTHeECeCHHaA K eHHNIe 
7 


Maccbl rasa, t—MaccoBait cKopocTb TerlJoBbijeleHua, TO (OTe \m dt-= 


c = 0 


Boia, oTKyya \wdi ous 
0 

Tana ONMCaHHA COCTOAHHA B yapHOH BOIHeE GyeM CYHTaTb MOMeHT, Kora 
Broan (PpoHT yapHoH BOJHEI HM (bponT mMvamMenHu coBnagaioT, Havasiom 
oTcueTa BpeMeHH. Torja mo6oe cocTosHHe B yJapHoli BOMHe 3a (~PpoHTOM rIa- 
M€HH MOXKHO OlpeeuTb WByMA Mapametpamu: ¢ u ¢’. Bpema t’ (pakcupyer 
MOMEHT IIpOxoxKWeHHA (PpoHTa IMvIaMeHH Yepes MaHHOe CoOcTOAHHe B yapHoli 
BOJIHe, a ¢ — BPe€MA H3MCHCHHA WaHHOrO COCTOAHUA, HayHHad OT MOMeHTa ¢t = 2’, 
B Mpolecce paciipocTpaneHua yjapHoK BouHbI. Takum oOpa3om, p = p(t, t’), 
p= pit, PE) oD ek) (TT TERT le 
_ OGosHauum uepes Ao(t, t’) = o(t, t’)—p, W36bITOK MOTHOCTH B ypapHoli 
BOJIHe MO OTHOLeHHIO K HcxXoqHOMy ra3y. 3a Bpems dt’ uepes poxT muiameHn 
mpoiizer H3ObITOK MaccbI ra3a 


dAo(t, t’) dt’. 


_ KovsuuectBo Tema, Bbiqesiouleecd 3TOH MaccoH BCJIeACTBHe XHMHYeCKO; 
peaKUHH, MpoTeKatolleH 3a Bpemsa dt, O6yseT 


| MoKA (tte, fC) dt-dt™: 
 QO6ulee KomHYecTBO Tera, BbIJeNAOMeecsa 3a BPeMA peJlakcalHH B 30He 
peaxiuin, ompeyemutTca PopmMyvon 


Tv Tv Tv 


nee n\ de! | Act, ty M(t, 1) dt= 29) a \ A at Pw, bgt. (1) 
0 1g 0 ie 
Bce H30bITOUHOe TeNJIO, BbIJeJIAIOULeeCA 3a BpeMA Tt B 30He peakIHu MIpu 
POXOKJeHHH yapHOli BOJIHI, HeT Ha yBeJIMUeHHe BHYTPeHHeH SHeprHMH rasa 
B 30HE peakWHi 
tT T 
) 2 pct i eo 


t/ 


| ‘ ae op (ht) d me 

=a \ OP dt = —*_\ Ap, edt, (2) 
| ok 0 

sme Y=Cp/Cy; AT u Ap—usMeHeHuA TemMepaTypbl WH AaBJIeHHA B 30He 


peakumu. Ilogcrapnaa B (2) BbilpakenHe gq us (1) MH YUHTHIBad, TO 


\Ap dt’ =I, ecTb JONOMHUTebHbIM UMMYyJIbC yapHOH BOJIHbI, Mopork1aeMpliil 
) 
ropeHHeM, TMOJIyuYHM 


C21) a eee t’) w(t, t’) dt =I,. (3) 


IIpuMem B TepBoM Hhieuee ere pa3pbIBHO- Mey ite arin pOKCHMaltH10 
>KOpOCTH peakuuu mo BpemeHu. B unteppane t'<t<t'+t, W= CAG i) 
[Ipu t<t’, T. e. MO MOMeHTa, korja (PpOHT TlaMeHH MpOxosuT cocTOAHHe 
yapHO BOJIHbI C MOTHOCTbIO P(E, t’), CKOpOCTh peakuHH Ww PaBre gue 
3ATEM HeIMpepbIBHO HapacTaeT B ete PpEN EEE en pi. f= ts MrHo- 
BeHHO Mafaer Wo Hyaa. W3 TrowgecTBa \ wdt=1 ompenennem B= Daas 

oy) 


7 2 te 
SJIe€LOBaTeJIbHO, W = (¢—t’). 
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Ec ‘%, — BpeMaA mpeObipania’ 30HbI TOpeHist B yYyapHOH BOVJIHe, 
B 3aBHCMMOCTH OT TOrO, OyfeT AH tS, WH t<\ 7, 3aKOHDI Bae 
rena B yapHoli BOsHeE CyllecTBeHHO pasvIHuHbI. B nepBoM cmyyae 3a BpeM 
IpOXOKACHUA BOJHbI Yepes (PPPOHT MaMeHH peakUHA He ycmeBaeT TIOJIHOCTbE 
3AKOHYMTbCA, HM BOJIHa MOJIyYaeT TOJbKO YaCTb XHMMYeCKOH 3HEPrHH, KOTOpa’ 
wyleT Ha YBesIMUeHHe MMIyJIbCa BOJIHbI. Bo BTOpoM Ciyyae peakIMA 3aKOHYATC: 
NOJHOCTbIO 3a BPeMA Tt. | 

B coorpeTcTBHH c 3THMH JByMA Cy4YaiMH OOM MHTerpad (3) pactayaer 
CA Ha jiBa MHTerpauJa: 


Th Th 

= Qty—1) at’ | aot, tywlt, tds <>ry 
ed 

= Qy—1)\a'\ dp, wt, dt +<s, C 
Gage eV 


, 


Tlogctapiaa B (4) u (5) w =4 ({—?t’)up=pt+ @o 7 HM MpoK3 
b 


= 


BOA WHTerpHpoBanne, WOJTYYHM 


| 

y | 

Q (vy — 1) (e — Po) t} OS Uilessenhes 1 | 

jaa DEN page? Genie (=, zt) 6 


=) 3 Tp 


z | 
tT2t, TS, 
b 
i | 
Ilo onpefesennio uMMyJIbca yapHol BOJIHbI 1=\po dx, rme v—coG 
0 
CTBeHHaH CKOpOCTb JBMKeHWA rasa B yfapHoh sBomnHe. Ilogcra 
BuM v uw p B I. Torga J =%3/,D°2,(9—p). Bolpaxaad orciofa p—p) 


yepes J, D wu %, HW NopctaBnaa B (6), NomyyuM | 


Oa Be Oc ue a : 
db = D2 er, [; l= 3D2 2 (-2. “4 }i. (7) 
TS, TT, | 


O6OuwH uMiTyibc BouHDI /* Mocne mpoxo*xjenua yapHoh BOJIHbI yepes 
3OHY TOPeHHA CKJabIBaeTcA M3 coOcTBeHHOrOo uMNysbca J WH O6aBouHOrE 
(pesakcauuouHoro) J, 


ee Oe ere eee 
He (1 ale pe | , P= [ 2 3D? (2 a ) “ (8) 


B (8) / ecrb umnybe mpowejmeli uepes sony ropenusa YAapHon BOJHDI. 
Ecam €— KospuunewT mpenomuenua, to J =€/,, rye 7,—ummyase ucxog- 
HOH BoJHBI. Mmmynbe 1’ orpaxkeHHol BOHBI OUeBHAHO paBeH (1 —6&)/,. 
Takum 06pasom, AIA YApHbIX BOJH, MpowlepuMx Yepes sony ropenns, uMeeM: 
[“==R&l,, a qua oTpaxennpx J =k; (1 —&£)J,, rye k; — KkoappHuneHnT pe- 
JlaKCalMOHHOrO YCWJIeHHA HMMyJIbCa yapHolt BOJHBI 


nities) ah ieee 2(y—1)Q 1 
k= 1+ 2S k= 14 -(1 : =). (9) 


3D? T, T, 


tT, 


Ap* 
osdbdunveHT == ] Ui 
Kosar k ie PelaKCaUMOHHOrO YCHJICHHA AMMMVIMTYLbI YLapHOl BOWHI 


C7, 


COOTBETCTBEHHO onpeqemutcs (bopMymamu 
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| hgh ale PR a I, % 2(y—1)Q i 7c. 
bak, kal peat yt (1 i (10) 


a 4 


TST, TST, 


} 


| Ansa sHauennii Ap/po<1 xKosppunvenr ycusenna vue 3aBHCHT oT yYueVIa 
[POXOKMeHHH YapHOH BOJIHbI Yepes 30HY ropeHus: 


pee OA a ee Gea) 0 ee 
| ‘iy oe kR=1+ 32 (1 i =e (11) 
tt, MSs. 


we Cy—CKopocTb sByka B ucxoqHol cpene. Mpn t/t,< 1 k= Ruane = 
(a 2(¥—1)Q 
a 
) 3C5 

'=Ryn = 1 wu ycunenua Hert. Koattbuunent ycuienuat uMityabca yapHoit 


OJIHbl, KaK 9TO CJlefyeT M3 (9), HMeeT MaKCHMyM Ip t = 7%, HM OH30K K efH- 
Mile Kak Wa t/t, S>1, Tak wu pasa t/t,< 1. 

_ Sipmenve MaKCHMaJIbHOrO yCHJIeHHA UMMyJIbca yapHOl BOJIHbI Mpv BbI- 
OJIHCHHH YCJIOBHA t=, (PeJlaKCalMOHHbIli «3aXBaT» yJapHOH BOJIHbI 30HOK 


OPeHHH) MOXXHO Ha3BaTb UMITYJIbCHbIM Ppe3OHaHCoM. 
— Kosdpunnents mpesiomienna onpejessiorcs W3 ycOBUA Nepexofa yapHot 
OJHbI W3 Cpefbl C TemMepatypoH Ty, MJIOTHOCTHIO po H AaBJeHHEM py B Cpely 
_Temnepatypoit 7’, muioTHOcTbIO p HM C TeM %Ke aBJeHHeM Py WIM OOpaTHo. 
lopepxHocTb pasfesia cpejl ABJIAeTCH MIpH 3TOM KOHTAKTHBIM paspbipom. Ecam 
emnepaTypa cpefbl 7 nosmepxvBaeTcH pacnpocTpaHeHveM mlaMeHH, To T 
mpemessnetca us ycnosua Q=c,(T —T,). Ilpu orcyrcrsun pacnpocrpaHenus 
JlAMCHH KOHTAKTHbIN pa3spbIB pacliafaeTcsH v3-3a TeMJIONPOBOAHOCTH. 

Jana cna6pix yWapHbix BOJIH, pacnpocTpaHslolluxca Hus cpeybl (To, Po, fo) 


H HMeeTCH MAaKCHMaJIbHoe ycwvleHve; ecau 7/7, S>1, To 


cpeay (7, , 0), KOIMMHUHEHT UpeNOMseHuA ¢_ = —————-; _J\JIA_ BOJH, 
| peay (T, Po, p) cpp p i+VP IT. 
aCNpOcT paHAOUWl XcA B oOpaTHOM HalipaBJICHHy, Cy a 

1 Ae aT, 


Jina peasbHbIX B3pbIBYaTbIX CMecelH, B YACTHOCTH JIA OeH3ONIa C BO3yXoOM, 
emmunHa ¢,6 <1 6m3Ka K equHHUe. CreoBaTeJIbHO, eCJIM O6O3HAUUTb Yepes Ry 
O2(PPUuLHeHT yCuJIeHHA YapHO BoOHbI, Oerymeh Mexky JBYMA CTeCHKaMH 


AKPbITOM KaMepbl, 34 OJWH WK, TO Rk. = 7,6. B pesonaHcubix yCJIOBHAX 
HaueHvemM €,6 MOXKHO mpeHeOpeub u ky =k’. B orcyrcrBue pesoHancHoro 


axBpaTa HM Korjja t—>O, CuleqoBaTebHO 30Ha TOpeHHA B Mpeflese MesmaeTcH 
€CKOHEYUHO TOHKONM ky = R?maxc. B 9TOM cuyuae, KaK M CJleOBaJIO OMKUAATH, 
MIJIMTYIa YyapHOl BOJHbI YCHJIMBaeTCA MA@KCHMaJIbHO, a UMITYJIbC BOJIHbI 
2 W3MeHAeCTCH. 

IIpeactapser wHTepec paccmoTpeTb 3aBucuMocTb k oT xkoadpdpulenta 
30bITKa BO3Lyxa % roproueli cmecu. B 9TOM cuyuae TenJOTBOpHaA croco6- 
OCTb CMeCH Qey = Taare eq a =< | u Ox, = Pa? ecmm a1, rae 
'— KoOuMUeCTBO BOSyXa, HeoOxofuMoe ist MomHOrO cropaHua | kr ToMMRA. 

Jina cmecu OeHs0ma C BO3LYXOM Ryaxe H3MeCHAETCH B Npefeax OT 
> fo 2,8 pH cOooTBeTCTBYIONIeM M3MeHeHHY &% OT 1,2 no 0,60. Kak 
OKa3bIBaeT ONbIT (pvc. 1), AvIHx TOW %e CMeCH MaKCHMaJIbHOe 3HaveHHe 
2— 1.6 cmpuraetca B cTopoHy Gosee OoraTbix cmece (% = 0,8), 
TO OTBeUAeT OObUIelt CKOPOCTH peakWWu, T. e. MeHbUemy %. Ilo pacueTaMm 
ig cMecn 6eH301a Cc BO3LyxXoM pn « = 0,8 TaKol Maxcumym k* = 1,6 nony- 
aeTCA pH </t, = 1. lepenpurascb oT TouKH «= (0,8 B cTOpOHy 6omee Oe]- 
KIX HIM Goslee GoraTbIx cmeceli, MbI Nomyuaem MeHbiiee sHaueHne R. 
IlocrynmuJ10 
25 II 1958 
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VucrutyT xumuueckoH Pusnku 
Axajemuu Hayk CCCP 


Jloxzaym Akagemun nayx CCCP 


1958. Tom 120, Ne 6 


PH3HYECKAAH XHMH} 


A. A. KYJIMEB uw M. ©. WAXTAXTHHCKHM 


W3Y4UEHHE YMPYFOCTH HACbIW[EHHbIX NMAPOB CEJIEHA 


HWDKE TOUKH TJIABJIEHHS 


(IIpeCemaeaeno axademukom B. H. Kondpamoessim 1 III 1958) 


[Ipumenenue paHOaKTHBHbIX H3OTONOB JaeT BO3MO7KHOCTb U3yuaTb YIIpy 
rocTb NapoB HH2*Ke TemMiMepaTyPpbl MJIaBJIGHHA BeuULeCTBa, UTO MO3BOJIAeT Opes 
JIUTb 3HAYeHHeE TePMOJMHAMHYeCKHX (py HKU B 9THX HHTeCPBaJlax TEMIepatyf 


 — 


SSSSSSSSYASSS 


S 


Puc. 1. Cxema ycrTaHOBKH JIA onpeyevleHHA 
yIpyrocrH HacpileHHbEXx 


= 
Se 


=| 
Nz 


BS SSSSSEESSSIT 


LZZZ 
SSSSSSS 


B HacTosieM COOOWIeHHH MpHBOLATC. 
Ppe3yJIbTaTbI OMbITOB MO H3yYeHH! 
YIpPyrocTH HacbilleHHOrO Mapa TBe} 
oro celeHa B OOsacTH TemmepaTy 
86—200° C. M3mMepeuua mpososnsue 
MeToyqom KuyyceHa Cc HCrOMb30B8 
HHeM palWOaKTHBHOrO H30TOMa Cf 
JleHa. 

Kak u3Becrtuo (1), Meron Kuyyce 
OCHOBAaH Ha 2py3uu Napa yepe3 M 
Jloe OTBeEpcTHe B BaKyyM. 

IIpu6op, Hcnomb30BaHHbIt B H 
IUHX OMbITaX JIA ONpeeeHHA yi 
pyrocTH HacbIll[eHHOoro mapa cee 
(cm. puc. 1), cocToHT M3 CTeKAHEE 
ro Oa0Ha /, BHYTPH KOTOPOrO ycT¢ 
HaBJIMBaeTCA Meub 2 [WIA HarpeBaHk 
THIIA 3 C MCCIEAYeMbIM BELLeCTBOM. | 

B Turelb momellaeTcaA mMOpAyK 
0,1 r uccmefxyemoro BellecTBa, Mocs 
yero OH CBepXy 3aKJIeHBaeTCA M1aTs 
HOBOH (oulbroH, B WeHTpe KOTOpG 
HMMeeTCA Kpyryloe OTBepcTHe Mame? 
pom 0,359 mm. Dopma u pasmep o* 
BepCTHA MpOBepsAIMCb Ha KOMMapé 
Tope Tuna HM3A-2. Turenb u3roror 
JIAJICA H3 rpaputa. BHyTpeHHaAs IC 
BePXHOCTb THIIA WHpoBamach. | 
He THIIA MpOTayHBaslocb OTBEpCTH 
JIA BbIBOAa TepMOnappl 4, TaK 4TOO: 


paccTOAHHe M@K]Y KOHILOM TepMONMaPbl HW UCCeELYeMbIM BeLLeCTBOM ObWIO ME 
HUMaJIbHBIM. JIA ObIcCTporo HacCbIIeHHA Mapa BHYTPeHHHe pasmepbl Turs 


Obl BbIOpanbt h = 5 mM, d = 5 mM. 


Bo u30exKaHve UCMapeHHA BellecTBa BO BpeMA HarpeBaHHA HW OXNaxKLeHU 
OTBepcTHe IPpy3HOHHOM KaMepbI 3aKPbIBaOCb KpbILUKOH 5, NPHBOLUMOL B Jel 
cTBHe pbivaroM 6 MpH MOMOMIM 9IeKTpoMaruuta 7. JLna NAOTHOrO 3aKpPbIBAaHH 
KPbILIKH pbluar CHaOx*KeH mpyxuHoH &. Jina coOupanua ucnapstouleroca Bk 
WecTBa Hak 9ppy3HOHHOH KaMepol Ob pacnosoxKeH KOHTeHCalMOHHbIM KO! 
mak 9, 3aNOJHACMbIM X%KUAKHM BOsLyxoM. Bee Jeramu KpenaATcA Ha OCHOBaHH 


U3 HepxaBelomleH cram 10. 
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A114 BbIBOLa KOHILOB TepMorapbI H3 Ney cryxKuT mand 17.C Wenbio ycTpa- 
de€HHA BOSMOKHOFO BINAHHA Mpollecca KpHCTausalMH BO BpeMA UCHapeHHA 
da Pe3yJIbTaTbI SKCNePHMeHTa PaMOaKTUBHbIM H3s0TON ceneHa 71, = 127 Hen 
MO MPOBeeHHA ONbITOB NosBeprasica KpucrTai- 
MM3allHH Mp Temmepatype 135° B reyenue yaca, f 
ja 3aTeM IIpH TeMnepatype 205—210° B Teyenne 
15 “ac. (KpHCTaIIM3aluA MpoBO_Mach B Ba- 
Kyyme nopsyKka 10°? um prt. cr.). 3a 9T0 Bpema 0 
[CesleH MOJIHOCTbIO KPHCTaJIM3OBaICs. 
KpucTasIM30BaHHbI CeeH pacTupasicaA Jo ig 
TOHKOrO NOpOlika MH NoMellaca BOPpy3HOHHyIO = 
xamepy. Unctota paqvoakTHBHOPO ceyleHa MpoBe- 
xacb 10 NepHOdy mosypacnala, KOTOpbIii xo- 
NNOWIO COrlacyeTcA C JHTepaTYPHbIMH JaHHbIMu / 
(?). lanee B ycTaHoBke co3qaBasica BaKyyM M0- 
peiKa 10°° — 10°° um pr. cr. Puc. 2. Tpatbux sapucumocrn lg p 
| Ilocne ocTuxKkeHHA pa3pAXxKeHHA BKJMIO- or opatHoll Temmepatypu: a — 
(daeTCA edb, MHTaeMad cCTaOHH3HpOBaHHbIM x3 (°), 6 — us (4), 6 — u3 (°), e — 
{fOKOM, HW THT@JIb HarpeBaeTCA JO HeOOxo,UMO a Rae 
fremnepatyppl. Jia nmomHoro HacbIeHHa mapa 
0 OTKPbITHA KPbILIKH THIeIb BbIepKHBAICA MpH ITOH TemMmepaType B Teye- 
we vaca. 
, Temmepatypa H3MepsAacb XPOMEJIb-aJIIOMeIMeBOH TepMOMapoli C MOMOLLbIO 
imoTeHuHometpa. IIpopepssacb TakxKe FepMeTHUHOCTh KpbILUKH. J]a STOO TH- 
(ejb HarpeBasica Wo 150° u 3aTeM, He OTKPbIBad KPbILUKY, Moce OxsaxKeHHA 
“IpoBepsAJIH aKTHBHOCTD Kosaka. IIpu 9TOM aKTMBHOCTb He MpeBbllliaia ecTecT- 
3eHHBIM (oH. 
_ Bo BpeMA H3MepeHHA KPbILIKa THTVIA OTKPbIBaacb Ha OMmpeeseHHoOe BpeMA 
M Nlapbl celeHa, BbIXOAMMe Yepes Scspy3HOHHOe OTBepPCTHe, KOHJeCHCHPOBAaJIHCb 
fa Kosnake. Ilocme oxmaxeHHa Tey 2O KOMHATHOM TemMepaTypbl B MpHOop 
BIYCKaJICA BO3LYX, CHHMAJICA KOJINAaK MW CKOHJCHCHPOBAaBLUHHCA CeJICH CMbIBaJICA 
IHOCHTeJICM, MIpeACTaBJAIOULHM COOOlM pacTBOp HeaKTHBHOTO CeleHa B CepHHCTOM 
iaTpHu. 

AKTHBHOCTb IpOMBIBKH CUMTasacb Ha ycTaHoBKe B u 43 cCpaBHeHHA C 3apaHee 
MIPMIOTOBJICHHBIM 9TAJIOHOM OMPeesAOCb KOJIHYECTBO CeseHa. 
3HaA KOMYeCTBO HCNapuBeroca celeHa g MpH ONpeseseHHOH 9IKCTIO- 
3uunH ¢ (cek.), MbI NO ciexyloujeH opmyvie (") BHIUMCIAH ympyrocTb Hacel- 


fUEHHOTO Ilapa CeJleHa: 
& 1s 
p= 17,14eR V4 : 


re A —nvomayb orBepcrua cm’, k — xosppuunent Knaysunra, T — a6co- 
mioTHaA Temmepatypa, VM —MomekyJApHbId Bec MCNapHBUerocA BeLlecTBa 
3 lapooO6pa3HOM COCTOAHHH. 

Cnenys (1), 1p BEIUHCeHHH yNpyrocTH HaCbIMeHHOro Mapa celeHa MoseKy- 
nsipabii Bec TocieqHero Opasicd paBHbIM yllecTepeHHOMy aTOMHOMy Becy. Ha 
rpacbuxe puc. 2 MpHBefeHbI pesyIbTAaTbI HalMX OMBITOB, a Tak?Ke JaHHble Apy- 
(HX aBTOPOB, M3y4aBIUHX YMPYFOCTb HaCHIMLeHHbIX MapOB CeeHa B DaSAMUHBIX 
d6acTaAx Temmepatyp (*°). 
 Heo6xoxumo OTMeTHTb, YTO MIPAMOMHHeHHbIM xXapaKTep 3aBucumocTu Ig p 
5t 1/T noKa3biBaeT, YTO Mapbl CeseHa B paBHOBeCHH C TBepOH (aso B OOsMacTH 
remnepatyp (86 — 200°) cocToxT 43 6-aTOMHbIX MOweKyJ. 

Ilo pesybTaTaM OMbITOB 3aBHCHMOCTb YIPyrocTH MapoB Cesena OT TemIepa- 
TYPbI BbIpawkaeTcA CeAYIOUIMM ypaBHeHHeM: 


og _° 
7 


5061 
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Pesybtatbl pador (,*) HM HallIH JaHHble XOpOWIO yKMabIBaloTCA Ha Om 
IpxAMy}0, UTO YKa3bIBaeT Ha MOCTOBepHOCTh Tex H Apyrux. Jlawnpbie paoorst | 
SIBHO 3aHH2KeHHBIE. 

B 3aks10¥eHHe aBTOPbI BbIparxKaloT OularosapHOcTh WIeHYy-KoppecnouseH’ 
AH Aszep6CCP lr. B. Aézyanaepy 3a mpeioxKeHHyi0 Temy 4 PYKOBOJCTBO. 


MactutyT du3suKu wu MatemaTuKu Tlocrymusto 
Akayemuu Hayk Asep6CCP 28 II 1958 


UHMTMPOBAHHAA JIMTEPATYPA 


+C. La umanu, Hayunste ocnospr BakKyyMHOH Texuuku, M., 1950. 2 A.H.Hecme 
HOB Hu Ap., Momyyenne paquoaxtuBurx n30TonoB, 1954. 3G. Preune iy Aowein@ c 
mo!Wer, 4s. Phys..Chem., 8f, 1 (1912), “43° Hamme ke obine nee Bestimmu: 
des Atomgewichtes des Selens, Breslau, 1913. *K. Neumann, Bo V6 like Zs; Phy 
Chem., A, 16 (1932). 
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Jornann Akanxemun Hayk CCCP 
1958. Tom 120, Ni 6 


PHSHYTECKAH XHMH A 


JI. A. JIOBAUEB 
K TEOPHH WENOYEYHO-TEMJIOBOrO PACNPOCTPAHEHHS MJIAMEHY 


(ITpedcmasaeno axademuxom B. H. Koxdpamoesoim 6 III 1958) 


; IfenoueuHo-TenOBbIM OyeT CUHTATbCA Takoe paciipocTpeHeHHe TemOBoro 
TIJIaMe€HH, IPH KOTOPOM peaKkIlHA B MIaMeHH pasBHBaeTCA NO WeMHOMy MexaHH3My 
| MpH HelpepbIBHOM MO,BOe Telia BMeCTe C AKTHBHbIMH IeHTpaMH W3 OGvlacTeli 
C BbICOKOH TeMMepaTypoH H BbICOKOM KOHIeHTpalvell aAKTHBHbIX IeHTpoB. 
| LlenHoli MexaHv3M peakUMH pa3vIOX%KeHHA, BKJNOYAIONIM [Ba AKTHMBHBIX IeHTpa, 
TIOCJIEMOBATeJIbHO PearHPYyIOULHX C HCXOJHbIM BEULECTBOM HU BOCCTAaHaBJIMBaIOWAX 
Apyr Apyra, mpeqcTaBseH ympouleHHOH CXeMOH C aKTHBHbIM LWeHTPOM OHOrO 
Bua (7): 
A -— 2P (3apoxjenne), 
P+ A-+2C+P (uenp), 
P+P-+M-+2C+ M (o6ppip enn). 
Syecb A — ucxoHoe BellectBo, C — KoHeuHbili NposyKT, P — aKkTHBHDIii WeHTp. 
Tlomaraad, uTo MpousBeeHHe MVIOTHOCTH p Ha KOadPPuuHeHT Audpysuu P pDp = D, 
A TEMJIOCMKOCTb C HM TelMJOMpOBoqHOcTh A = coDa (Da — Koaddpunuent Auddy- 
3uuv A) He 3aBucsaT oT Temnepatyps! T = T’-—T>, nomyawm fa cranuonap- 
/HOrO JIaMMHapHOrO MvIaMeHH: 


App’ — Bcp + Qn = 0, (1) 
Dp? n" — pn’ (B — Dp’) + R=0 (2) 
€ TpaHHUHbIMH yCJIOBHAMM: 
IP ==. V2.8 p= anew: (3) 
BAP Ms Ap srg pniaes: (4) 


Tye X — KOOpAHHaTa, &W — CKOpOCcTb MoTOKa, f — Oe3spa3MepHaw KOHIeHTpallHa 
PP, na—Oe3pasmepHad kKonleHTpauua A, A-—TenmoBoH asdpiekT peaKkuHH, 
Kx (T)—kouctaHta cKkopoctu peakunu, R(T)—ckopocTb sapoxjenua P, 
7) —HavabHaa Temnepatypa, 7;—TemMnepatypa ropeHusA, onpesernemasn mo 
TemsoTBopHocTH: A(fa,—Ma,)=CcTr, B=up, Q=Q(T)=hKa(T) na (T), 
, d ; dn 
Q(0) =Q(T) =R(N=R(T) =0, pat, Pah waZ. 
Pa36uBaa o6slacTb HHTerpHpoBanna (1) uv (2) Ha KOHedHOe YHCIO MHTerpasoB 
AT; =Ti1,;—T; 4 Monaraa, 4TO B npeyeax KaxKoro uHTepBasia n’ = const 
un” — const, mpeacTaBuM pellenue (2) B Buse: 
n=n,+0T +eT?, (5) 


rye b u e onpefeeHbl Tak, 4TOObI np = ny + OT, + ET nh SCT 
n’ = 2e. YuutToipad 3To, NomyyMM U3 (2) H (5): 


n=n,+(l+2T,)T +2T?, (6) 
Tye Dp’) 
a0 R—I[p(B— Dp’ 

Line apne en Sey ID mn 


Tr 


Tloxcrapaaa (6) B (1), NomyyHM AIA YACTeHHOrO MHTerpMpoBaHHA: 


hpp’ — Bep + ®, = 0, (8) 


ne 
; ©, = ©, (T, p, p’; De) = Q [(n) + IT) —2(Tr —T)T)I. 
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MoxHo HowyuHTh HeEOGXOJUMbIe JVI BbIYHCJIEHHA CKOPOCTH MJlaMeHH COO 
HOWeHHA, MCCeLyA 3aBMcHMocTh B OT MaKCHMAaJIbHOrO 3HaveHHA ea | 
Temnmepatypb! p,,. YuuTpipad, uro mpu T= Tm, p’ (Tm) = 9, pile = 


o603Ha4aA (My rs IT n) =t,(2Tm—T,) =S8, Tm(Tr — Tm) = 7, NOTY4MM 43 28) 
—< Bep,, a Qn (Z in Z 0) =. ( 
Ecam mpuHuatb, uTo B (5) b w e WA BCeH OONaCTH WHTerpupoBaHuA onmpe 


JleisioTca MO 3HayeHHaM mpH T= T,, TO BMecTO (6) NOMyIHM MpHOM>KeHHOE 
COOTHOMMeHHe 


N= Ny + (lL—ZmTr)T + ZmT?. (10 
Pemas (9) M omyckax KopeHb, yxo,amiHH npH ¢ = 0 B OeCKOHeYHOCTh, Halilen 
Dim (x2, + 8) — V (ap®, + 8)? — 4e (yp, +8) 


Be (11 


ape mas 22D mn 
rye 


é a. 5 & = 2) 


Onpegzenus rpoussoquyio oT B (11) mo p, wu mpupaBHuBan ee 4YMCJIMTeJH 
HYJIO, MOJYYHM ypaBHeHve 


Best ltin ¥ = 2D inlined =the 


I 


ayy? + dey? + Asy + a= 9, (12) 

rye ' 
Uz st Cn ary; Ob = a (2By — 306); 

as = 6 (By—2«6); ay = —6(B? — 4¢0). 


Buy 3asucumoctu B no (11) npn orpuuatebHOM j{MCKPHMHHaHTe ypaBHe 
Hua (12) mpeycTaBseH Ha puc. 1. IlyHkTupom HaHeceHa Ta 4YaCTb 3aBHCHMOCTH! 
WIA KOTOPOH HHTerpaJIbHble KPHBbIe, BbIXOAAMMe HW3 TOUKH p=O0, T =T, 
He yOBJIeTEOpAIOT ycoBuIO (3). Ecau Obl B 3aqaye O pacmpocTpaHeHHN Mula 
MeHH He yUHTbIBaJacb Audpy3HA aAKTHBHOrO WeHTpa, TO WenHad peakWHA pas 
BHBalacb Obl IPH CXOJHbIX TeMMepaTy.pax TOJIbKO 3a C¥eT 3apox%K JeEHUA — Kak 
MIpH CaMOBOCTIIaMeHeHHH. B sToMm culyyae, pelliat CHCTeMy KHHETHYeCKHX ypaBHe- 
HHH COBMeCTHO C ypaBHeHveM OavlaHca Tella, MOX%KHO HalTH 3aBHCHMOCTb KOR- 
WeHTpauuu P OT TemMepatypbl Ne = Ne (T) vu, NogcTaBaaa ee B (1), nowy4NTin 
OHO ypaBHeHHe, B KOTOPOM CKOPOCTb BbIJeJIeCHHA Tella ABJIAeTCA (pyHKUMelr 
TOJIbKO Temlepatypbl ©, = Q(T) n-(T) = ©,(T). Takum o6pa3omM, JIA 3aBH 
cumoctu B oT p,, np orcytcTBuu judpysun P nosmyuurcs: 


pleten, (13) 
CPim / 

Buy (13) mpegcrapnen wa puc. 1. 3apucumocTu n-(T) u ®,(T) yaa pas- 
JOHKeHHA THApasHha OblIM ompefesenbl B (*) (puc. 2 u 3). BenegctBue orcyrT- 
CTBHA OCHOBaHHH JIA BbIOOPa eCAMHCTBEHHOFO 3HavYeHHA CKOPOCTM MvlaMeH H3 
cnekTpa Bb’ > B, B TeopHid BBOLUTCH TeMMepaTypa BocnviameHeHua T, > T)=0, 
QO KOTOpOH HMKakad XuMMUeCKaH peakUMA He UeT. C MOMOL[bIO TakKOro 
WOMyuleHuA MOsyyaeTca HeKOTOpOe efHHCTBeHHOe By, UHCJIeHHOe 3HaueHHe 
KOTOpOrO OYeHb 6M3KO K B,, ecm Ty >0 Onu3Ko K T,=0. SapucumoctTs B 
no (11) uMeer MmpwHuunvatbHO WHOM BUA, Tak Kak ®, saBaaeTca cbyHKunel 
rpayventa TemlepatTypbl HM BOSpacTaeT Mp yBeJIMYeHHH a T. €. MpH coKpa- 


ICHHH LWMPHHbI 3OHbI peaKUHH, ITO MpHBOAUT K oe judy sHoHHOrO 
noToka P B OOslacCTb HH3KHX M cpeyHux Temmepatyp. IIpeyemuoe (2,.m 
€CTb HaHMOOJbUIee BOSMOXKHOe P,,, IPH KOTOPOM HHTerpaJIbHble KpPHBbIe, yJOB- 
JleTBOpstouyve (4), elle MonaqaioT B TOUKY p= 0, T =O. Emy orseyaer nau- 
OoJIbLUIaH BO3MOXKHAA CKOPOCTb TeMMVJOBbIIeeHHA (®u)n = Qns = Qn, u Mpe- 
AelbHoe 3HayeHHe Napametpa B= By. Sapucumoctu ns u (Py)q A MWwaMeHy 
pasiOxKeHHA THApasMHa Ob Onpesemenbl B (1) YHCIeHHbIM HHTerpHpoBaHHeM 
(1) 4 (2) M mpwBogatca Ha puc. 2 u 3. B ormuune or (13) saBucumocrp (11) 
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WaeT MpewebHoe By, oOTBeyatollee cocrosHHIO B TouKe JT, KOTOpoe Oy eT 
WCTOHUMBLIM Tp CTallMoHapHoM pacmpocrTpaHenwu, ecm maMeHH CBOLCTBeHHAa 


2 
10° 
é/é CMECU 
6 l 
i 
| 
d 
t 
4 \ 
' 
1 
J ' 
! 
vy. | 
My 
/ \ 
she ! 
= fe] 
iH 300 1000 1500 
a 
> o 
vic. 1. 3apucumocTb maccopol cKopoctu B Puc. 2. 3aBHCHMOCTb KOHUeHTpaluu aK- 
oT ee TpamwenTa tTemnepatypbi THBHOTO WeHTpa P oT TemMepaTypb! MpH 
Ym. DP — pH lenoyeuHo-TenIopom pacmpo- pasJlOxKeHHH THApasvHa: 1, — B vlaMeHyi 
’ / 
-Tpanenuu, B’ — Ge3 yueta zud@ysun ak- (1), 2,-—B MsaMeHH MO COOTHOUTeHHIO 


THBHBbIX 
che (10), nm,— Mp CaMoBociiaMeHeHHH HJM. 


B WiaMeHH 6e3 yyeTa 2uddy3HH aKTHB- 
HbIX IeHTpoB (?) 


CHCHUMA MepexXONHTb K COCTOAHUAM c yBesMYeHHOM cKopocTbio. Ecim xe, 
aoOopor, MaMa WMeeT TeHJeHIMIO pacnpocrpansATbCA C HaMMeHbIeH BOSMOxK~ 
OM CKOpocTbio, TO ycToiuMBbIM OyyeT cocToAHHe 


mo (11), a tTaKkxxe u cocrosHue C no (13). 3a- mee he 
ucumMocTtb B or p,, no (11) oGecneyuBaeT mpn wWe- oe oe 
noueuno- -TENJIOBOM paclipocTpaHeHHu yCTOHYHBOe COCTO- : 
AHWe Mp BCEBOSMOXKHbIX TeHeHUMAX. Hasmune MuHH- 6 
MyMa m0 (11) dusuuecku o3Hayao ObI, YTO B Mpesle- yl @,) 
max oT Byyyx 20 By KaxkoH CckKOpocTH mvlaMeHH OT- Z ed 
BeuaeT Ba pe3KO pa3sJIMUHbIX cocToAHHA. IlocKombKy gg 
CAMOIPOH3BOJIbHbIe (CCTECTBEHHbIe) MpOUecchl HAYT Cc 
MaKCHM@JIbHbIM BO3PaCTaHHeM 9HTPOMHH, TO 4aCTb i y \ 
KpHBOH clepa oT K OyfeT (usnyecKH HepeaIbHOH OT = 


Byun» 20 By, MO cpaBHeHHIO c ee yyacTKOM cMmpaBa 02 & 06 08 10 
ot K, KOTOpOMy oTBeyaeT OOJbWaH CTeMeHb OTKJIO- ie 
HeHHA Mpolecca OT paBHoBecHoro xoja. IIpunnan F 
OMpeeseHHA CKOpOCTH IWwiameHu 10 coctosnuio I] PX 3. SaBHCHMOCTD CKO- 
pocTu TeNJIOBbINeJeCHHA OT 
HOSBOJIAeT OObACHHTb Mpeesbl pacmpoctpavenusA (CY-  cemnepatypwi npH pagsioxKe- 
WLeECTBOBaHHA) MvlaMeHH, TaK KaK MO Mepe NOHMKe- nnn ruspasuna ('):O, — 
HHA «TeMMepaTypbl YTOPeHHA MpPOHCXOMT CMeLLeHHe npn  camoBocnsameHeHHH, 
rouku J] Beso H MpHOsmMxKeHHe ee K TOUKe K, a 3a- (My), — HavOombulaa BOS 
reM H Tepexoy ee B MosowKenHe culeBa oT K. MOxKHaA CKOPCCTb NPH wero- 
TouHoe HaxoKleHHe MpeyembHbIX BesMUMH H 3a-  TOUHOTENNOROM PacnPocTpar 
sucuMocTeH jin J] TpeOyeT unCJIeHHOrO MHTer pHpoBaHHA 
1) u (2). Onnako oxka3bipaetcx, uTo cooTHouleHHa (11) w (10) gator pesysb- 
faTbl, HACTOJIbKO OJIM3KHe K TOUHbIM, YTO MOXKHO He MpHOeraTb K YHCJICHHOMY 
{HTerpHpoBanuio. Ilo kopHam (12) Haligem npHOuMxKeHHOe 3HaueHHve rpafveH- 


fa B TouKe J] Kak cpeyHee: 


eg or (14) 


Pasaran payqukan B (11) B psy u yuuTbiBad (14), Nony4HM QA MHHeHHOL 
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CKOpOcTH NJIaMeHH: 
4l ihe Q m? mD 


Pm ( 

Uy = com 261s . i 

Jlis waxoxKeHua BeIMUHH, BxXopAUIHX B (15), MoxHO MpHOJIM2KeHHO TIpHHa’ 
uto Tm =0,5 7, (cm. Taba. 1). Ucnomp3yx ana rpaHHitpl cnekTpa TIpHO JIM Ke 


4h “ : 
Hoe cooTHolleHHe B, = Pe ene Ye alle? Haliyjem u3 (9): 

pio 27) = Pay Pe di 

IIpupasnupaa p mo (16) up, no (14), onpegemum T = Tm. 
asa npoBepku NOMYUCHHIX MPHOJHKCHHDIX COOTHOMEHHH ObIIM BbINOJHeL 
YHCJICHHbIe pacueTbl Ha MpviMepe MWJiaMeHH pa3Jior%KeHHA THApasHHa, [WIA KO 
poro B (1) YHCJIeHHbIM HHTerpHpoBaHweM OblJIM MovlyueHbl BCe HeoO XOJMMI 
3HaueHHa M 3aBucumocThH. JIia HayabHoro coctaBa c 7, = 300° K u T,=1950° 
ObIJIM B3ATbI BCe HCXOJHbIe JaHHbIe 
Ta6auua 4 (1). Boi Bbruncien yuckpHMunant (1) 
PacueTHble 3HayeHHA CKOpOCTH TiaMeHH Uy UH ObIO YCTAHOBJICHO, YTO AIA [aHHO 
(cm/cek) KOHKpeTHOrO cJlyuan 3aBHCHMOCTD (I! 
WMeeT BH, H300paxKeHHhIH Ha PHC. | 
aca. Ho Gope. | Mie dorm er Baio BbluncseHo Tm = 875° u (p_.), 
ma @) | Lm 818° | Pq 875° De ee te 1,72-10° rpag/em. Vsmepennaa 4 
OMbITe BesIMYMHAa CKOPOCTH MlaMeHH JJ 
aToro cocTaBa, KOTOpad MpHBOAMTCS | 
(*),2 0, = 130) CM /cek. | 
Ilo cootHoweHuio (10) Opblvia pa 
CUHTaHa 3aBHCHMOCTb 1 oT T pH a 
J\eJIbHOM cocToHHHH (TouKa JJ Ha puc. 1). STa 3aBHCHMOCTb Ny oe 
| 


160 159 148 147 


Ha pwc. 2, rye JIA cpaBHeHHA HaHeceHa Ta Ke 3aBHCHMOCTb, MOJIyYeHH 
4HCJICHHbIM HHTerpHpoBaHuem (1). Kak BHAHO, COBMaeHHe BO BCeX Pe3yJIbTaT 
ABJACTCA BIOJHE YJOBJICETBOPHTEJIbHbIM. | 

B (7) uHcleHHbIM MHTerpupoBanveM Obila paccuuTaHa CKOpocTb IMvlaMeH 


uy = 11 cm/cek jaa wHayanbHoro coctaBa c 7) = 300°K u T; = 1280°K 
HismepenHast CKOpocTb mvlaMeHH uy = 10 cm/cex. Pacuer no dbopmyse (1é 
WaeT MpH TeX %Ke HCXOMHbIX JaHHbIX Uy, = 8,6 cM/cek. 

Hs cbopmywi (15) cueqyer, uTo cKOpocTb mamMeHH OOpaTHO mponopunc 
HaJIbHa KOPHIO YeTBEPTOH cTeneHH H3 aBleHun. W@opmysa (15) nosBomse 
HaXOJMTb MCTHHHY!O SHeprHiO aKTHBallHH BTOPOH peaKUHH MO OMsSITHOM 3aBHCr 
MOCTH KBajipaTa CKOpOCTH IlaMeHH OT OOpaTHOH TeMMepaTypbl, CCIM Ny Bb 
Pa3HTb Yepe3 KOHCTaHTY paBHOBeCHA, B KOTOPy!O BXOJHT TensmoBOH adpipek 
peakuMH oOpasopanua P. Yron wHakJIOHa 9TOH OMbITHOH 3aBHcHMOCTH Mp 
MeMOYeCUHO-TeMJIOBOM paCIpOCTpaHeHHH 3aBHCHT KaK OT 3HeprHH aKTHBALHk 
Tak H OT TenwoBoro adpdPexTa. 

B nacrosuywx pacuerax u B (1) He yuNTbIBaica OSpbIB Wemeli. C yuetor 
CKOpOcTH OOpbIBa NpHBeeHHad Ha plc. 2 3aBMCHMOCTb fy pacnosaralach 61 
HMKe. Ec NpeanooxKWTb, YTO BTOpad peakWWA ABUIAeTCH pa3BeTBJIeCHHO 
(P+A—-+2C+(i+1)P), To Moxuo, 3Haa ng, Halira Takoe i, KoTopoe Heot 
XOMMMO JIA TOrO, YTOOb! CKOMMeHCHPpOBaTb B JeHCTBHTeJIbHOCTH MMeIOLIH 
MeCTO OOpbIB Were 3a CueT -pa3BeTBJIeHHA Tak, U4TOObI BCe paHee BbIUHCVIEE 
Hble 3HaYeHHA HW 3aBHCHMOCTH OCTaJIMCcb HeH3MeHHbIMH. Bpiio HalieHo, 4T 
Takoe i = 0,008. OTor pacueT OAHOBpeMeHHO MOATBEpxaeT OOOCHOBaHHOCT 
AONYULeHHA O MpeHeOpexXeHHH OOpbIBOM Ilene pH pelleHHH HCXOMHOM CHCTeM 
ypaBHeHuhi. 


VWucrutyt xumuyeckol du3uKu | Tlocrynuso 
AkajemaH Hayk CCCP 24 Il 1958 


UWUMTMUPOBAHHAS JIMTEPATYPA 
1 DOBYS pal ding, Phill trans. Roy. Soc. London., 149,A, Ne 957, 1 (1956). 
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Wornagn Akaqemuu nayr CCCP 
1958. Tom 120, Ne 6 


PHSHITECKAA XHMH fl 


C. A. JIOCEB 


MCCJIEXOBAHHE TIPOLECCA JMCCOWMALHH KUCJIOPOA 
3A CHJIbBHOH YAAPHOH BOJIHOM 


(IIpedcmaeaeno axademukom B. H. Koxdpambeeom 7 Ill 1958) 


B nactosuje paOore mpoBeqeHo IKCMepHMeHTabHOe HCCMeLOBAHHE CKOPO- 


CTH TEpMHYeECKOH AUCCOMMaMHH 3a CHJIbHOH yapHoli BOHOL B KUCMOpOre. 
Uctouswkom yyapHbix BOH ABAAIaCh yapHad Tpy6a, MpHHINN elicTBHA KO- 


-Coctosuue ra3a 3a yqapHol BoHO u3y- 
-BOrO H3J1yY4YeHHA KHCOPOOM, HarpeTbim 


tlepaTypbl B HeCKOJIbKO TBICHY TpayCoB. 


mamma DCB/JI-120; caer mpoxoqua uepe3 
-HcculeqyeMbId Ta3 B HeKOTOPOM cCe4eHHH 
yapHou Tpy6bi W KBaplleBblit MOHOXpOMa- 
TOp C ABYMA BbIXOJHbIMH ILeJIAMH, BbIe- 
JIABUIMMH CHeKTpaJIbHble yuacTKH WIMpH- 


fla Ha dotoymHoxuTemn DOY-18. Tlony- 


TOPOH MOLpoOHO onucaH B NTepatype (',”). 
YalOCb NO MOMIOULeHHIO yJIbTpadpuoero- 
Ip MpOxoxKAeHHH yapHou BOJHbI WO TeM- 


McrTouHnkom cpeta Cy KusIa KPHNTOHOBad 


Holi AX=10A oxono ,=2272A ud,= 
=2510 A. IIpomenumi cpeT qanee nona- 


yaeMble IPH MpOXOXKeHHH YapHOu BOVIHbI 


‘CHrHaJIbl PerHCTPHPOBaJINCb Ha IKPAaHe Puc. 4. OcunasorpammMa norsaomeHua 
ocunasorpaha OK-17M (pune. 1). ybTpaHoseTOBOrO H3/1YYCHUA TPH Mpo- 


Jla ompeyenenua cKopocru yuccomuna- *KAeHHH yAapnok BOJIHbI B KHCJOpore 
co cKopociblo 3 kKM/ceK. J —B o6acTH 


IHW Oblla HCMOJIb30BaHa CNOCOOHOCTb MO- Ay = 2272 A: 2—po6nactu A= 2510 A 


J€KYIAPHOTO KHCMOpPOAa MPH NOBHILICHHH (ywnyave nepesepuyt); 3— coorsercr- 


—TeMiepaTypbl MOTIOUWLaTb CBeT B oOu1acTH BylOuIHe HYJIeBbIe JIMHHH; 4 — KaJH- 


9200 —2600 A sesemcTrBue MepeXOOB C BO3- OpoBouHad CHHyCOHJa Cc yacToTOH O00 Kr, 


OY2KICHHbIX KONeOaTeJIbHbIX YPOBHeH OC- ; 
HOBHOrO 3JIeKTpOHHOrO cocTosHuA X*? DL, B COCTOAHHe B? x, (cuctrema ILly- 


Mana —Pyure) (, 4). Ananu3 noka3aI, YTO MoocaTbIh cimekTp KuCMOposa 
B 9TOH O6aCTH JVIMH BOMH COMpOBO*KMaeTCA CMVJIOWIHbIM (hOHOM BCIEL- 
cTBHe yuiMpeHua KoHTHHYyyMa Llymana — Pynre u mepexofoB M3 COocTOAHHA oe 
B HeycTOHYHBOe COCTOAHHE 3T],, (°); MHHH, BXOAAMMEe B MOJOChI, CHJIbHO peao- 
CcopOHpoBaHbl. 

TIpopeyenuoe (H. H. Co6onespim c corp., a TakxKe HAMM) H3MepeHHe Temme- 
paTypbI ra3a Ha HeKOTOpOM paccTOAHHH OT MepeqHero PpouTa yAapHOM BOJHDI 
10 H31yYaTebHOL H NOPMOWAaTebHOH CnOcOOHOCTH D-MHMM HaTpHA, HAXOMALLC- 


Toca B ra3e B BHUAe MpHMecH, NOKasaJo, yTO TemMlepaTypa Ta3a 3 39THX TOUKAX 


° 


noroka mpuomHxaerca (pu 7<4000° K) k pacueTHon, Mo y4eHHOH U3 ajua0aTbl 
TioroHHo B MpeANOOKeHHH PaBHOBeCHOM AMCCOWMAMMU H OTCYTCTBHA IOTEPb 
Ha TeMsO0OMeH H TpeHHe. ITO MO3BOJMO YCTaHOBUTb 3aBUCHMOCTb BeJIMYHHBI 
TOFOULeHHA CBeTa B KHMCMOpOse OT TemMMepaTypbl H KOHWeHTpalWn MOWCKYu 


(JI BbILeCHHBIX yUacTKoB ciekTpa). B ycnoBHAX HalIHX OMPITOB ObWwIH OOHAa- 
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PYXK€HbI OTHOCHTEIbHO Clabad 3aBHCHMOCTb NOFIOW,eHHA OT KOHWCHTPallMn © 
Goulee CHJIbHO BbIPaxKeHHaA 3aBMCHMOCTb OT TemMepaTypbl. Takum o0pa30 
ylaslOCb 0 MOrOWLeHHIO CBeTa HalTH pacnpeeseHne TeMNepaTypbI Helocpenc? 
BeHHO 3a (PpOHTOM YJaPpHOH BOVJIHBI. 
Vsamepenuve Temmepatypbl yKa3aHHbIM OOpa3s0M NOKa3sal0, UTO IPH CKOpC 
CTH yapHonH BoHbI 2,7—3 kM/ceK HM JaBJIeHHH Tepe yapHOH BOJHOK Po 
= 7,6 MM pT. CT. TeMMepaTypa rasa HemocpeCTBeHHO 3a PPOHTOM YapHOH BOU) 
HbI HMeeT MAKCHMYM H 3aTeM MafaeT, NpPHJIMxKAaACb K 3HAYeHHIO, pacCCUMTaHHOM 
no ajluaOate TyoroHvo B MpesNoO*KeHWU PaBHOBeCHOM AMCCOWMalluU (puc. 2) 
Pa3mepbI 2TOM 3OHbI COKpalllalorcA pH YBeJIMYeHHM CKOPOCTH yapHOU BOJHI 
Hw Japlenud. IIpu 6oubuIMx RaBeHHAX, KOPla 3aMeTHaA JMCCOWMAaWHA OTCY 
cTBYeT, YKa3aHHbIil MaKCHMYyM TeMMepaTy pb 3a (PPOHTOM BOJIHBI He HaO0AaeTec 


Ug k (em Yaaro: cek) 


oh 
JGUU 
R/AUG 
~ sun) ; 
2600 3000 3200 3400 3600 °K 
D4 G82 409 218; om lie 
Puc. 2. Pacnpegzemenne Temmepa- Puc. 3 


TYPbI 3a (/pOHTOM YapHOH BOUI- 
Hbl, JBHXKYWeHCA B KHCOpOe CO 
cKopocTbio 2,8 KM/ceK 


| 
Pa3Mepbl 30HbI HCCOWMAaLMU 3a yapHOH BOJIHOM B KHCIOpORe, MOJYYeHHbig 
B OINYOJHKOBaHHOM HeaBHo paoote (°) NyTeM H3MepeHHA PpavenTa MJIOTHOCT! 
¢ nOmMOlbIO mpHOopa Tenmepa, B pefetax OWIMOKH 2KCNepHMeHTa OKa3zaHc 
aHaJIOrMUHb] HALIM pe3yJIbTaTamM. 

Ec mpeqnomoxKuTb, YTO ykKa3aHHad 30Ha B JaHHbIX YCJOBHAX COOTBETCT- 
BYe€T NPOTeKAHMIO XHMHYCCKM HePpaBHOBECHOTO Mpolecca, H CUHTATb, YTO TEPMH- 

| 


yecKad JHCCOUMALNA KUCUOPOa NpOTeKaeT MO CXeMe 


OF Mee OO =, (J) 
Oz + O2 2 O3 + O, (IL) 
O3+M20,+0+4M, (I; 


TO MOXKHO H3 TOJIYYCHHbIX Pa3MePOB HEPpaBHOBECHOM 30HbI paCCUHTaTb 3HaueHHE 
KOHCTAHTbI CKOPOCTH peaKUHH JMCCOWMalMH KUCNOposa, Tak KaK MOH >KeHHe 
TeMlepaTypbl XapakTepH3yeT POCT KOHUeHTPalHH aTOMapHOrO KuCIOpONa, 2@ 
H3MeHe€HHe KOHILCHTPpalWH —CKOPOCTb peaKUHH ANccounanuH. KonmnuectBex- 
HY!0 CBA3b MEXKLY PpalHeHTOM TeMMepaTypbl 3a yapHOl BOMHOM HU CKOPOCTbIO 
AMCCOMUMaMHH MOXKHO MOJYYHTb, HCNOIb3yA 3aKOH COXpaHeHHA SHEPrHn AA 
yCTaHOBHBIUerocaA OHOMepHOrO MOTOKAa. 

IIpu temnepatype T = 3000—4000° K pacnag osona (peakunsa III) npore- 
KaeT HaCTOJIbKO ObICTpO, YTO peaKUHH (11) u (II]) MoxHo nepenncatTb B Bue 


Op OR OAS OEE On: (II’) 


[louryueHHad u3 SKCMepHMeHTa KOHCTaHTa CKOpOcTM AMCcCOomMalMH KUCMOpoNa 
3a yapHOH BoHONK (puc. 3) cKMaqbIBaeTCA M3 KOHCTAHTHI MpAmoro pacnaya O; 
(peaks (I)) H KOHCTaHTBI CKOpocTH pasomKeHHA O, C NpoMexkYTOUHBIM OOpa- 
30BaHHeM O30Ha (peakunaA (I1)). 

Oueprusa akTuBalluy peak (II) pana 99,2 KKkam/momb (7, 8), uTO HeCKOWIb- 
KO MeHbIle JHEP’ HENOCPeCTBEHHOH AMCcoMMalMN KucMoOpona (118KKan/Momb). 
Ilo2stomy G6biu10 Obl eCTeCTBEHHBIM Mpesnonaratb, uTo UccouMallua KucIOpowa 
nmouwer no nyTH peakwun (I1’). Ecau, ofHaKko, BOCNOAb30BaTbCA BEMMUHHOL KOH- 
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TaHTbl CKOpocTH peakiun (11), nomyuennoli B (*) Aa Temnepatypyr T = 330— 
385° K, ky; = 6,7-10" exp (—,99 200/RT) cm?/Momb-ceK UM CUHTATb, 4TO OHA 
“1paBeWIMBa IIpH BbICOKHX TeMMepaTypax, TO H3 MOJIYYeHHbIX HAMM ZKCHepH- 
MEHTAJIbHBIX Pe3YJIbTaTOB cJleyeT, YTO AMCCOWMAaLMA B OCHOBHOM MpoTeKaeT 
TyTeM psAMOoro pacnaya O,. BemuunHa Mped2KcnOHeHUMaIbHOrO MHOXKUTeMA 
P B KOHCTaHTe CKOpocTH peakuun (1), 3amucaHHoil B dopme coorHomenusa Ap- 
peHHyca &\(T) = PZ exp (— D/RT) (rye Z — uucaio cromKHoBeHHii MomeKy- 
Mbl B cek., D —9neprua uccounaynn = 118 KKam/Momb), B TaKOM cayyae 
aMHOFO IIpeBbilllaeT EUHHWY WH paBHa (B cpequem) P = 500 npu T = 3000° u 
P = 150 npu T = 3600° K. B (7) aa KoHCcTaHTHI CKopocTu peakuun (II) noma- 
raiot ky = 3-10"°/T exp (— 99 210/RT) cm?/momb -cex. 

Ecuim [Wid OWeHKH CKOpocTH peakiun (II) B3aTb 9TY BeMMUMHY, TO NomyueH- 
Oe 3HayeHHe MHOKUTeIA P yMeHbLUIMTCA, HO He Goslee vem Ha 10%. 

Tlogo6upie 3Hauenua P, MpeBbltlaroulMe EMHHILy Ha HeCKOJIbKO MOPAAKOB, 
NOyuaIcb H B Cilyyae LMCCOWHaAWMH HeEKOTOPHIX ApyrHx JBYXaTOMHbIX MO- 
MeKYJ1, B TOM 4HcTe Gpoma (°). 

Ec KOHCTaHTa CKopocTH peakuuu O, + O,—-O, + O npu T = 3000 — 
4000° K 8B elicTBHTembHOCTH MpeBbIuaeT MpPHBeeHHIe BILE 3HayeHUA yy, 
TO MOXET OKa3aTbCA, YTO 9TA PCAKIUNA OyMeT HrpaTb CYLIECTBEHHY!0 POJIb B Ipo- 
tlecce JMCCOWMalnu KucCTopoga. Jia BbIACHeHHA 2TOFO BOMpOoca HeOOXOAHMbI 
WalbHelwiMe 2KCMepHMeHTHI. 


MockoscKHit rocyapcTBeHHbIli yHUBepCcHuTeT Tloctymuaio 
um. M. B. JlomoHocoBa 5 II] 1958 


HWMTMPOBAHHAA JIMTEPATYPA 

) ee eae siluerh me Ole Gem lestetie WAkeihGacn ter O Wality7, dy CADDIE y Seon Nem 2 wl OO 
If 

Ga 


fp?) eee Val. Gil ass. GIN. Prat ter son). a Aeronatiiun Sci. 225 mnt, 2,uon(LOO5). 
W.R. rton, M. W. Feast, Nature, 165, Ne 4190, 281 (1950). 4A. Hercog, 
K. Wieland, Helv. Phys. Acta, 23, Ne 4, 432 (1950). ®&P.G. Wilkinson, R.S. 
Mulliken, Astrophys. J., 125, Ne 2, 594 (1957). ®H.S.Glick, W. H.Wurster, 
meechiem.. Phys., -27,.Ne 5, 1224,(1967). ?J.0..Hirschieldes, Cc. FoCurtiss, 
ee s.Campball, J. Phys. Chem., 57, N 4,403 (1953). §°S.W. Benson, A. E. Ax- 
meeorthy jr., J. Chem. Phys., 26, Ne.6, 1718 (1957). °H.B Palmer, D. Fo Hor- 
mig, J. Chem. Phys., 26, Ne 1, 98 (1957). 
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Jloruaye Anagemun nayr CCCP 1] 
1958. Tom 120, Ne 6, 


@H3BHTECKAA XHMH ffi 


Cc. fF. MAMPAHOBCKHH 


‘(0 HEOBPATHMbIX KATAJIMTHYUECKHX BOJIHAX BOJOPOA 
B NOJIAPOrPA®HH 


(IIpedcmaeaeno axademuxom A. H. ®pymkunoim 27 II 1958) 


Panee (1,9) 6blIO  NOKa3aHO, 4TO KaTasIMTHYeCKOe BbieeHHe BOLOpOra: 
Ha PTYTHOM KaTOe He CBASAHO CO CHMKCHHEM SHEPIHM aKTHBAIMM paspaal 
HOHOB BOLOpOa HM YTO OHO ONPeMEMACTCA JIMUIb 21CEKTPOXHMHYeCKHMH HM XHMH~ 
YeCKHMH CBOMCTBaMH BeleCTBa-KaTamM3aTopa. Bpbwio Tak%xKe MOKa3aHO, 4TO! 
9JIEKTPOXHMMYeCKaN CTAMMA KaTaIHTMYeCKOrO Mpolecca B psAe CyYaeB MOKET 
ObITh OOPATHMOH, UH ObWIM BbIBeeHbI YpaBHeHHA OOpPaTHMbIX KaTaJINTHYeCKHX. 
BOIH BOJOpota B sadyepeHHbIx HM HesadydepeHHbIx pacTBopax. Hacroamas| 
pa6oTa nocBaAuleHa H3y4eHHIO HeOOpaTHMbIX KaTaJIMTHYeCKHX BOJH BOWOpOsa.. 

B kauectTBe OO6beKTa HCCIEMOBAaHHA BbIOPaHbl KaTaJIMTHYeCKHE BOJIHbI, BbI-| 
3bIBAeMbIe XMHHHOM, KOTOPbIM HMeeT PA MPCHMYUILECTB Nepex JLPyrHMUM KaTaJH 
3aTOpaMu. XHHHH OOwlalaerT ABYMA a@KTHBHbIMH TpynmaMu, pas/M4aloujHMUcs 
110 CBOHMM KaTaJIMTHYeCKHM CBOMCTBaM, H NOITOMY JaeT TBE KaTaJIUTHUeCKHE BOI. | 
HbI, HaOJOaloulHecA MPH PasJIMUHbIX NMOTeHUMaax: NepBad BOHA NpPOABJIAeTCH | 
B KHCJIOH Cpefle, BTOpadt — B HeliTpaJIbHbIX H CAGOMLEOUHBIX pacTBOpax. OGe 
BOJIHbI XHHHHA, B OTJIHUHE OT BOJIH, BbISbIBACMbIX MHOFHMH JPyrHMH KaTasiu3a- | 
TOpaMH, MPH COOTBETCTBYIOWLHX YCJIOBHAX MOFyT ObITD NOMY4eHbI 3aoro 10 
paspaya tboHa, YTO 3HaUHTeIbHO OOeruaeT UccCeoBaHHe Ux PopmpI. Kpome 
TOPO, WIA CYYaA XHHHHA JOBOJbHO MOLPOOHO H3y4eHO BJIMAHHe KOHILEHTpPa- | 
WMH MOHOpa MPOTOHOB UH KaTaH3aTOpa Ha BLICOTY KaTaJIMTHYeCKOH BOVIHBbI (7). 

PaOota mpoBeyeHa Ha BH3yaIbHOM NosAporpade mpn 25+1°. Kanenbupiii | 
SJIEKTPOL C MOMATOUKON JIA MPHHYAMTeMbHOTO OTPbIBa Kaleb (*) uMen xapak- 
TePHCTHKH: m = 3,82 mr/cex, t = 0,26 cex. MeroquKa pa6orni 6blla TaKOl xe, 
KaK H B UccweqoBaHHax (',9). 

Auaiu3 (OpMbl BOH, HaOMoWalolulHxca B OydepHbIX pacTBOpax, MOKa3aul, 
4TO UX HWKHAA YaCTb, KaK H Y OOBIMHEIX HeOOPaTHMBIX MOMAporpaduyeckux 
BOJIH Ha yuacTkKe, Pe ee OTCYTCTBYeT KOHIMCHTPalMOHHaA MOMApPHsalluA, ON- 
CbIBaeTCA YPaBHeHHem 


j 
\ 
| 
| 


RT, 5 ¢ ’ 
E = const —— Ing (1) 


(cM. KpuBbie 2—5 na puc. 1), re E — noteuwuan, i — cua ToKa, n — uucno 
3JIEKTPOHOB, YUaCTBYIOULMX B IICKTPOXHMHYeCKON cTaquH (WIA KaTaMTHYeCKUX 
TOKOB BOosoposa n = 1),  — KoocdulHenT nepenoca, oKasaBlIlica WA O6eUx 
BOJIH XMHHHA, He3aBHCHMO OT PH cpesp, paBHym 0,6. 

BepXHAd YacTb BOJH, OMHAKO, He HMeeT MIOULaKH WpelebHOrO TOKa, BMe- 
CTO Hee Ha MOJIApOrpaMMax HaOsOfaercA XapakTepHbIM OKPYTJbId MaKCuMyM, 
4UTO ABJIACTCA CMeMMpPHYeCKOH OCOOeHHOCTbIO HeOOpaTHMBIX KaTaJIHUTHUeCKHX 
BOJIH BOAOpoa. MoxHO nNpesANOOKUTb, YTO 10 Mepe yBeIHYeHUA KATOLHOTO M0- 
TeHIHala MPOMCXOAMT H3MeHeHHe MeXaHU3Ma 3/EKTPOMHOTO Mpollecca, MpHBo- 
jimee K CHH2KeHHIO TOKAa (*) H WCKaxKeHHIO BepXHeli vacTu BomHEI. Ucxona u3 
9TOrO MpeANONOAKEHHA, 10 ONMCAHHbIM MeTOaM (*) ObWIM HalieHbI 3HaYeHUA TIpe- 
J\eJIbHBIX TOKOB (inp) KATAJIMTHUCCKUX BOJIH, KOTOPbIe HaGsIOaIUCb Obl B OTCYT- 
CTBHe CHWMKeHMA TOKAa. BenuunHol inp, HAHeHHbIE TAKUM OOPasOM, OKa3sasHCb 
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PONOPUHOHAbHbIMH KOHILCHTPallwH XHHHHA (pH He OYeHb BbICOKHX 3Ha- 
CHHAX ee). SHAYCHHA ip) ObLIM MCMOMb3OBAHbI JWI MOCTpoeHHA rpaduKos 
‘(Ig ¢/(inp—i)), KOTOpbIe NOKasau, YTO HeOOpaTuMble KaTaIMTHUeCKUHE BOJIHBI 
OfOpowa BIIOTh MO MOTeHIHaOB, OTBeYAIOWHX Hayally CHM2KeCHHA TOKa, 
MMCbIBaIOTCA ypaBHeHHemM 


RT i 
E = Ey, — — In——_. (2) 
a L 
np 
MBIT MOKA3bIBaeT, YTO BCe MOrapHpMuYecKHe Ppaduku, NOMYUeHHHIe C LaEHbIM 
aTaJIH3aTOPOM TIpH ompefenteHHoM pH, ykaypiBaioTca Ha OAHY mpsamyto (cM. 
uc. 1), T. €. AA NaHHO BOMHbI NpH OLHOM H TOM xe 3HaueHHM pH pacrBopa 
emmunHa Ey), B npezemax owHOKH onbita (2—3 MB) He 3aBUCHT OT KOHIeHTpa- 
MH KaTausatTopa. 


Ms é 
fe} ‘ A 
us + pie 
Vf 2 2 
Vv i > ° a 
e 97 
aed 
a - 
* cs 
Bi : i: Sse 
et -43 aL “436 {40 -143-495 200 6B 
E (omu.4.k 3.) ——> E (om. 4k 3.) ——— 
uc. 1. Tleppaa KaTasMTHuecKkasa BOIHa Puc. 2. SaBacumocTb sorapudMa cHMKeHUA 
WHUHA B Oydephom pactBope pH 3,0. TOKOB OT noTeHuHaa. 1 — Aa nepBol ka- 
—5: kpuppre Igi(E£) Ana KOHWeHTpanHH TasMHTHYecKoH BOMHEI upAH pH 3,0 (Aas 
aa cooTBeTCTBeHHO: 2,8; 5,0; 7,8, yeTbIpPeX KOHUCHTPpauMl XuHMHAa). 2 — aA 
me 10) 110-8 M. I — 3aBMCHMOCTb BTOpOH BoHEI UpH pH 8,3 (qa DByxX KOH- 
i WeHTpanwwi XHHHHA) 


aa (E) Waa Tex 2%*e pacTBOpOB 

np 

Uro6pl onpeyemutb (opMy KpHBOH, MO KOTOPOH MpOUCXOMT CHHXKeHHE TO- 
a, UCKakaroulee BEPXHIOIO UaCTb HEOOPATHMBIX KaTaJIMTHYeCKUX BOJIH, HaGJIIO- 
Ae€MBI€ TOKH iyacn COMOCTABJIAJIMCb CO SHAYCHHAMH izeop, KOTOPbIe HMEJIH ObI MECTO 
PH OTCYTCTBHH CHWKEHHA, T. €. CO 3HAYCHHAMUM, HAXOJMMBIMH 110 (2). Oxa3a- 
OCb, UTO KPHBbIe, BbIParKaloulHe BeJIMYMHbI CHWKeHHA ToKa Ai (cM. puc. 2), 
€ 3aBHCAT OT KOHICHTPalWH KaTamu3aTopa HU MOryT ObITb ONHMCaHbl 2MMUPH- 
eCKUM ypaBHeHHem 

VG lg AG = Ng Ig (treop me ban) = ES ro log (3) 

qe: E,’— KOHCTaHTa, XapakTepHaad Jia JanHHoro pH u paBHaa noTeHiMaly, 
pu kotopom Ai jocTuraeT eXHHHUbI; y — PakTOp nponopiuonambHocTH. Ha, 
wc. 2 mpuBenenb! KpuBpie Ig Ai (£): / — Aaa MepBo BOWHbI MpH 4 KOHILeH- 
paluAx XHHMHAa (Tex Ke, YTOM Y KPMBbIX puc. 1) B WHTpaTHo-cocPpaTHOM 
yepec pH 3,0 u 2 —yzna Bropow KaTanMTHYeCKOH BOHbI B MTHH-OopaTHOM 
ybepe c pH 8,3 npu aByx KOHWeHTpaluaAx xHHHHAa. SHavenusa EF,’ AA 2THXx 
PHBHIX exKaT OKOMO — 1,42 1 — 2,00 B, cooTBeTCTBeHHO, BeJIHYHHA Y B OOOHX 
WyuaAX JexKUT B mpenemax 60—80 mB. HeoOxofuMmo oTmeTHTh, UTO IPH NOTeH- 
Maslax, pM KOTOPbIX HacTyMaeT 3aMeTHBIM paspxAq (bona, CHH2KeHHeE TOKA 
MCHbIUAeTCA H MepecTaeT NMOMYHHATECA ypaBHeHHio (3). OTUM OObACHHETCA 3a- 
HO tpaBoli YacTH KPHBbIX PHC. 2. ; 

Ha pune. 3 mpuBesxenbl KpHBbIe LIA KaTaHTMUeCKHX BOJIH, HaOJIOAaeMbIXx 
6opaTHO-HTHeBOM Oycbepe IPH ABYX KOHMeHTpaunAX xHHMHA (KpuBbIe JH 2). 
€PpXHAA YaCTb UX, NpOBeeHHaA WITPHX-MYHKTHPOM, MocTpoeHa 0 ypaBHeHHIo 
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(3). Kpupaa 3 B BepxHel 4YacTH PUCyHKa MpefcTaBJIAeT CHHAKEHHE TOKA Ai (E 
KpHBaa 4 — pa3paq coua Cc yueTOM MOHM2KeEHHA TOKa 3apAKeHHA, BbISBaHHOW 
acopOuHeH XHHMHa (JIMHeHad 9KCTPaMOMAILMA OT MEHEe OTPHIMATCbDHBIX Ip 
TeHItMaoB). Tok Ha puc. 3 wCMpaBJIeHbl Ha OCTATOUHBIM TOK. ConocTaBJleHE 
KpuBbix J, 2 u 3 MoKa3blBaeT, YTO (POpMa HeOOpaTHMONM KaTaMHTHYECKOH BOI 
(BIVIOTh WO MOTeHIMaIOB, IpeAWeCcTBYIOWNMX S3HAYHTeIbHBIM TOKaM PaspA 
bona) O6ycmOBIeHa MpoTeKaHHeM ABYX MpOleccoB, BbIPayKaeMbIX YPaBHeCHHAM 
(2) u (3). Tpuponza apmenui, NpHBOAAWMX K CHH*KeHHIO TOKa, MOKA He ACHé 
H3yueHHe ee MpoRouKaerca. 


Ypob. kamanunuy. moka 


R 


Qo 


2kam(ucnp) ams SS 


7 -18 -49 “60 6 
E form. u.k3.) 


Puce. 3. Katanutuyeckue BOJIHbI BOMOposa i 
(1 uw 2) npu pH 8,3 u KonnenTpanun Puc. 4. 'papuxu 1g FS) Ka- 
pene ae iN oe nae cae TAaJIMTHYCCKHX BOJIH BOMOposa B pac- 
* g : TBope c pH 8,5. 1,2 —B npucyTCTBHH 
ToKa 
BCTOA (0,1 M); 3—6e3 BCTOA. 
KouueHTpauHu xHHuHa: J— 5,6; 2— 
1,35-10-° M; 8—~ 4 u ~8-10-7 M. 


KaTasluTHUeCKHe BOJHEI, BbISbIBAeCMbIe XHHMHOM, IPH OJMHAKOBbIX YCJIOBUS} 
Ha HeCKOJIbKO MOPANKOB MpeBblllaioT OOpaTHMble KaTaJIMTH¥eCKHe BOJIHbI, Hé 
610aeMble B IpHcyTcTBHH nupHyAuHa. Mmesx B BUY 3HAYHTeIbHO OOd/bUITy 
MOBePXHOCTHYIO AKTHBHOCTbh XHHMHa Ha TpaHHlle PTYTb — pacTBOp, 4eM mm 
PUMA, 9TO ABJICHHe MOXKHO OOBACHHTH O6MbIIMM (10 CpaBHeHHO Cc MMpHHHOM! 
YBeIMYeHHeEM KOHIEHTPalWH XHHHHA B MpH3JICKTPOLHOM CjIOe MO OTHOLWIeHHi 
K ee BeJIMUHHe B Macce pacTBopa. JleHcTBUTeIbHO, BBeeHHe B pacTBOp 6eH30F} 
cymbcouata TeTpasTHamMoHua (BCTSA), oGmafatoulero BeCbMa BbICOKOM 0) 
BePXHOCTHOH AKTHBHOCTbIO, 3HA4HTeIbHO CHH2KaeT HeEOOpaTHMble KaTaJIuTHYeC! 
cKHe BOHbI. Tak, mp JoBeqenuu pactBopa yo 0,1 M no BCTOA sropas xara; 
JMTHYeCKaA BOJIHa XHHHHA B GOpaTHO-sIMTHEBOM Oydepe (pH 8,5) manaer oe 
uem B 30 pas, OOpaTHMas 2Ke BOJIHA, BbISbIBACEMaA MIMPHAMHOM, yMeHbIUaeTCs 
B 9THX YCIOBHAX JMUb Ha 20% (°). | 

Han6ouee Ke CYULECTBeEHHbIM ABJIACTCA TO, UTO NOOaBMeHHe BCTIA, Kaxk 9TC 
OblIO HalieHO JIA BTOPOH BOJHbI XHHHHA, CABUTaeT BOJIHY K MOJOKUTeCIbHBIM 
NOTeHIMalaM, YBEIMYNBAaeT Ce KPYTH3HY HW YCTpaHAeT CHW KeHHe TOKA B BepXx- 
He uacTu Bomb. Ppadpux E (|g i/(ing—i)) KaTANMTHYeCKON BOJHEI B GOydep- 
Hom pactBopec 0,1 M BCTOSA mpegctapaser co6ol mpamyto c O6paTHon Bennun- 
HOM HakJOHa OKONO 60 MB (puc. 4, /), T. e. UpesBEIMaHHO MOxOxK Ha rpacpuK 
OO paTHMOH BOJIHbI MHpHAMHA, HaOOLaeMOli B TAKOM 2Ke PacTBope. 

CrekyeT OTMeTHTb, UTO MPH HH3KHX KOHUeHTpalluAX XMHMHA B pacTBOpeE 
BCTOA (puc. 4, 2), Tak 2Ke KaK M Y BOJIH, BbISbIBAeMBIX MMPHMHOM, HWKHAS 
YaCTb ONHCbIBAeCTCA YPaBHeEHHeM, YUNTHIBAIOWIMM BJIMAHHe MuMepvsartun (!,°). 


Bessie aig eae (4 


/ 


OTH PakTbl NMOKaspiBaloT, YTO WOOaBeHHe B pacTBop BCTAS npugaer sro: 
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20H KaTaMTHYeCKOM BOHe XHHHHa OOpaTHMbiii xapaktep. IlonpirKu novy- 
HTb NepBy!O BOJHY XHHHHAa B MpucyTcTBHM BCTSA ue yBenyanucb ycrexom: 
<aTaJIMTHYeCKad BOJIHa CKPbIBaeTCH 3a TOKOM (poua. 

Heo6parumoctb KatasHTHyecKkoll BOHBI BoMopoya, NO KpalHel Mepe B culy- 
1a€ BOJHBI, BbISbIBACMOM XHHHHOM, CBA3AHA, M10-BUMMOMY, C aycopOunel OKHC- 
1eHHOM (opMbl KaTau3satopa BH* na mosepxuocru 3eKTpOa, NPHBOAAULEH 
€ TOPMOXKEHHIO IpAMOrO SeKTpoAHOrO Mmpolecca. P. BpzuyKa (°) npnunmaer, 
ITO Ooulee CHUIbHAA alcopOuHA OKMCMeHHOH sbopMbI OOpaTHMO BOCCTaHaBAUBAIO- 
MerocaA BelLeCTBa IPHBOAUT K NOABJICHHIO BCE 3a OOBIUHOL oOOpaTHMOH BOHOL 
30CCTAHOBJICHHA HEOOMbINOH acopOuHOHHON crynenu. IIpu ovenb Hu3KOl KOH- 
JeHTpalluH BellecTBa, KOra MOBEPXHOCTb SeEKTPOJa elle He 3aMOuIHeHa ascop- 
JAPOBaHHHIM JenOMApH3aTOpOM, HaGIOMaeTCA NHUIb OHA («nocmenyroulaa») ay- 
SOpONHOHHAad BONHa. C pOCTOM KOHWeHTPAalHH AenomApHsaTopa alcopOmMoHHad 
30Ha JOCTHraeT Mpeeta, OTBeYAaIOUerO HaCHILLeCHHIO MOBEPXHOCTH 31eKTpoa 
4COpOHPOBaHHbIM BeULeCTBOM, H Mepel aCOpOWMOHHOM BOHOL MoABAAeTCA 
2ObIuHaAA OOPaTHMaH BONHA BOCCTAHOBeHHA, COOTBETCTBYIONLAaA OOpaTHMoMy 
30CCTAHOBJIeHHIO HealcopOupoBaHHoro Jenomapusatopa (°). 

Heo6patumyio KaTalHTHYeCKY!0 BOJIHY BOMOPOMa MOX%xKHO MpeycTaBuTb Kak 
MOCIEYIOULYIO» aJCOpOMMOHHy10 BOHY BpyHuku, BBICOTa KOTOpOl 3HauH- 
TeJIbHO YBeIM4eHAa KaTaJIMTHYeCKHM 3dpekToM. Tak Kak KOHIeHTpallua KaTasH- 
3aTOpa OOBIYHO HAMHOPO HW2KEe TOH, KOTOPad TpeOyerca AIA 3aNnO/IHeHHA NOBepx- 
HOCTH 9JIEKTpOZa, TO HaOOMaeTCA JIMIUb OMHA «alCOpOUMOHHad» HeoOpaTumad 
KaTaJIMTH4eCKad BOJIHa, OTBCUAIONLAA KaTAJIMTHUeCKOMY lelicTBHIO acopOupo- 
BAHHOrO XHHHHa (TOUHee, MPOAYKTa eFO BOCCTaHOBJICHHA, TaK KaK KaTaJIMTH- 
4eCKHM BOJIHAM XHHHHa IIpeUlecTByeT BOJIHa BOCCTAHOBJICHHA XHHOJIMHOBOFO 
aijpa xuuuua (°)). [Ip qo6aBnenuu B pactBop BCTOA, KatamusaTop BbITecHserT- 
CAH C MOBEPXHOCTH 3eKTPOZa, H ecopO6upoBaHuple yacTuubt BH* gator o6patTu- 
MYIO KaTaJIMTHUeCKYIO BOJIHY, MOXOKYIO Ha BOJIHY, BbISbIBAeEMYIO THPHAHHOM. 
Ha puc. 4 qa cpaBHeHHA MpHBeeHbI KPHBble WIA OOpaTHMbIX — B IIPHCyTCT- 
pHa BCTOA (/ u 2) —u Aa HeoOpaTuMoli (3) KaTamMTHYeCKUX BOJIH, BbISbIBae- 
MbIX XHHHHOM. 

Tloreuiivasl MOJYBONHbI OOpaTHMOM BOJIHbI XHHHHA B OydbepHOM pacTBope 
c BCTSA oBoOubHO 3HaYHTeIbHO CIBHTaeTCH K MOMOXKUTeCAbHDIM 3HAaYeHHAM 
¢ POCTOM KOHIeHTpallud XHHHHAa. STO OObACHAeTCA, OTYACTH, yBeNHYeHHeM 
CKOPOCTH JMMepH3allMH BOCCTAHOBJICHHOM cpopMbl (”). 

ABTOp MO/Ib3yeTCA CLy4aeM BLIPaSHTb IPH3HaTebHOCTb aka. A. H. Ppyn- 
KHHY 3a HEOMHOKpaTHble OOCYKeHHA BOMpoca H IWeHHble 3aMeuaHHA, 


VucrutyT opranwueckwH XHMHH Tlocty mao 
um. H. JI. 3enuucKoro 27 II 1958 
AxayemMuH Hayk CCCP 


IUTHPOBAHHASA JIMTEPATYPA 
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* B mow cratpio «<O mpupoxe KaTaMTH4eCKUX TOKOB BoJopoa B NoMAporpaduuy, Hare- 
uarannyo B J[AH, rt. 114, Ne 6, 1957 r., clleqyeT BHeCTH cieqyIoUHe ucnp aBsleHHa: 
Ha crp. 1272 B ypasHeHuu (2) B JeBol YacTH Mepex / RomKeH ObITb 3HAK MHHYC: 


—i =x ([B]p —[B],) — sFya(és [DH*], [B], — 42 [BH*]2 [D],)- (2) 

Ha crp. 1273, 15 crpoka CHM3y, BMeCTO «...CTaHOBUTCA Ha 19 MB OTPHIaTembHee...» CleyeT 
qUTaTb «...cTaHoBuTcA Ha 19 MB MOJOKUTebHeE...». 
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Jloknagnn Akagemun nayrx CCCP 
1958. Tom 120, Ni 6 


PH3SHVECKAA XHMH 


H. A. MACHHKOB 


3JIEKTPONPOBOJHOCTb n-NOJTY MPOBOJHHK OB 
MPH XEMOCOPBLLMH ATOMOB UH PAJIVKAJIOB 


(ITpedcmaeneno axademuxom B. A. Kapeunoim 22 IT 1958) 


XemocopOluA aTOMOB HM pafuKaJlOB, KaK NOKa3asIO0 Halle HCCeLOBaHHe,| 
BuleueT 34 COOOH 3HAYUHTeEbHO GOOJIbIee H3MeCHEHHE MPOBOAMMOCTH, YM XeMO-) 
cop6uua mMosekya. MU3mMeneHue MpOBOAHMOCTH TIpH XeMOCOpOLLHH MOJIeKYJI BO 
MHOFHX Cjlydaax, MO-BHJMMOMY, OMpeflesaeTCA CTeNeHbIO JMCCOMMalMH XeMO- 
CopOHpOBaHHBIX MOJI€KYJI Ha ATOMBI HH pasuKavpl (*). 

B HacTosmel padote uccieqOBaslOCb BJIMAHHe XCEMOCOPOWHH aTOMOB H payu- 
KaJIOB Ha JIEKTPOMPOBOAHOCTb IJCKTPOHHbIX NOJYNPpOBOAHHKOB Tuna ZnQO,, 
TiO, c Tem, ¥TOOLI, MHHYA CTaqHIO, CBASAHHY1O C AMCCOWMalNen xemocop6upo~ 
BaHHbIX MOJI€KYJI, COrIaCHO CxeMe: 


Mz 2 (M2), @ 2 (M), 2 2(M)’, + 2m, (1) 


rye M, » M —nosekysibl H aTOMbI, HHJeKC s — XeMOCOPOHPOBaHHOoe COCTOA- 
HHe, (M)’— noubl, Nn, — CBOOOAHbIe HOCHTeIM TOKA, NOMNbITATbCA BLIACHHTb 10 
H3MCHEHHIO IJIEKTPOMPOBOAHOCTH aflcop6eHTa MoBeseHhHe aTOMOB MH palukaJON 
Ha erO MOBe€pXHOCTH, NOJarax, YTO H3MeHeEHHe MPOBOAHMOCTH B 3TOM Culyyae 
OyMeT ONPEeNATLCA JIMWIb XeEMOCOPOLHeH CAaMUX ATOMOB H PaNKaJIOB HW Nepexo- 
aM HOCHTeJIeH TOKAa Mex Ly acopOeHTOM HM XeMOCOpOHPOBaHHbIMH YaCTHILaMH. | 

OnbzITbI MpOBOAHINCb C ATOMAPHbIM BOMOPONOM, a30TOM H METHJIbHbIMH pa-) 
qukanamu. ATomapHbiii Bo,opox M a30T MOMyUaMUCb B NOTOKE MOJIEKYJAPHBIX | 
BOWOpOa H a3zoTa (JaBseHHe 0,7 MM pT. CT.) C MOMOIIbIO THXOTO paspaa B Masio- 
MOILLHOK paspaAqHOH TpyOKe (qHHa 40 cM, quamerp 2 cm), a TakxKe B CTATHYeCKUX 
YCIOBHAX MOM eHCTBHeM Ha a30T HU BOLOPOA MOUIHOFO KOOAaJIbTOBOLO y-HCTOUHH- | 
Ka* Ip aBseHHu ra3oB B | aTM. | 

MernbHble pauKaJbl TeHepHpOBaIHCb B KBapleBOl sueiKe CoTOH30M | 
apoB alleToHa. Odpa3ubl akcop6eHToB-nomynpoBogxHHuKoB ZnO, TiO, usrorTos- 
JIAJIMCb B BAe TOHKUX (3—5 }) MeHOK NyTeM HaHeceHua (pacmbwieHHe) Ha 
KBaplleBble MOMIORKKU-TPyOKU (WHHa 20—25 mM, AMametTp 5 MM) BOJHBIX cyc- 
M@H3HH COOTBETCTBYIOMNIUX OKHCel. | 

AJCOpOWHOHHbIe AYCHKH C MOMEILCHHLIMA BHYTPb UX MWIeHKaMH TepMocTa- 
THpoBasiucb. TemnepaTypa KOHTpOMpoBasacb TepMoNapaMh, Cla KOTOPbIX Ha- 
XOMMJIMCb Ha MVJI€HKAaX. QJCKTPOMPOBOAHOCTS MIeHOK (UKCHPOBamacb Ha T0- 
CTOAHHOM TOKe C MOMOLIbIO KOMIICHCaIMOHHOPO MOCTa H LtelPoBoro OCH WO- 
rpada. ; 

IIpu o6paborKe SKcHepMMeHTaJIbHBIX JAHHbIX H3MCHCHHE 9JICKTPOMPOBOLHO- 
CTH, BbISBaHHOe XEMOCOPOWMeH aTOMOB WIM palWKaJIOB, CBA3bIBaIOCb C H3Me- 
H€HHEM MOBePXHOCTHOM MPOBOAMMOCTH IWICHOK, HMCIOMIMX MO8aHUHY!O CTPyKTYy- 
py. OcHoBaHvem K 9TOMY CJIYXKHJIM CIelMabHO MOCTaBJICHHbIe OMNBITHI 10 Mpo- 
Bowumoctu ZnO mepeMeHHOro TOKa Pa3JIMUHO! YaCTOTHI B IPHCyTCTBHH KHCA0- 
pona (?). 


* A. X. Bperep, B. A. Beanmcxuit, B. JI. Kapnos, C. Jl. Ipoxyaun — ne ony6.u- 
KOBaHO. 
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Tlepeq onbitamu c aTOMapHbIM BOLOPOAOM HM a30TOM OOpasi{bl NJICEHOK HEKOTO- 
oe BPeMA ITpOrpeBadUCh H BbIAePAKHBAIMCh B YCIOBHAX ONbITOB (TemMepatypa, 
(aBJIeHHe). ey 

B mpucyTcTBun BOOpOa HIM a30TAa BKJIOUEHHE paspasa WIM BRO B KaMepy 

-HCTOYHHKa MPHBOAHJIO K YBeJIMYeHHIO NpoBosuMocTn* (puce. 1A). B npespapu- 
€IbHbIX OMbITAX MO y-OOJLyYuYeHHIO 
WICHOK B BaKYYMe 3aMeTHOLO H3- ka! 
[CEHeEHHA MPOBOJHMOCTH OOHapy- 
<eHo He Opto. Tlocne BprKsmtoue- 
MA paspxAya JIM BbIBOJa HCTOU- 
MKa MpH KOMHaTHOH TemMepaty- 
€ H HH2Ke MpOBORHMOCTD B ra3sax 
CTaBaslacbh O6e€3 H3MeHe€HHA, H 
Mlb Mocie mporpeBa H Mocse- 
yroulero OXaxKCHHA MIeHKH JO 
OMHATHOH TemMepaTypbl MpoBo- 
MMOCTb €€ BOSBPalllaJlacb K Ipex- 
emy 3Haueunio. IIpu Temnepaty- 
ax Bbille 200° mocie yaleHua 
CTOUHHKOB aTOMOB IIpOBOJHMOCTb 
MeHbllalacb C 3aMeTHOH CKOpo- 
ThIO 10 MpexKHeTO 3HayeHHA O¢3 
peMBapHTesbHOTO MmporpeBaHHaA. 
€M BbIliie TeMlepatypa, TeM OBICT- 
ee BOSBpar. 

KuHeTHkKa YBeJIHUeHHA IpPOBO- 
HMOCTH (BilasIH OT PaBHOBeCcHA) 
PH xemocopOUHH aTOMOB H Craja 6 6 2 2 

B OTCYTCTBHE B OObeMe ATOMOB 
Opoulo cormacyeTcs c ypaBHeHH - 


MH Bua. Puc.’ 1. M3menenusa mpozogqumocra ZnO Bp Hs u Ne 


| np y-oOmyyeHuu u B paspsye. y-oOnyuenue (A). 
Ac = k, [H]#, (2) Tina He: 1— 17°; 2— 200°; 8 — 350°; nna No: 


A 


Lh 


g 


4 4— 17°. B paspage (6). Jui He: 1 — 6e3 pas- 

ieee k,t + const, pafa, 2 — HHTeHCMBHOCTb paspaga i=1; 3 —i=2; 

| 4 — i=3 (B NpOM3BOAbHEIX eMHMIaX); ANH Ne: 
me Ac = ¢ — ao, ¢) —NpoBogu- 5 — 6e3 paspaga, 6 —B paspaye aa 


OCTb B MOseKYsApHOM rase, ky u : | 
9 —Kuneruyeckue noctosunbie, [H]s — cTalMonapHas (KOHMeHTpallua XeMo- 
OpOHPOBaHHbIX aTOMOB. c ne 
OTH ypaBHeHHA CBAZaHbI C peakilHeH HOHM3AIMM XeMOCOpOHPOBaHHBIX aTO- 
(OB, MpoTeKaromleli No nepBomy nopAyKy, H peakitven pekoMOuHallun. Oneprun 
KTHBALMM YBeIHYeHHA MpoBosUMocTH pH XemocopOunu atomos H u cnaga 
e B oTcyTcTBHe aTomos H B oGbeMme COCTABIAIOT COOTBETCTBEHHO 2 Ht 36 KKall. 
Ja puc. 15 noxa3aHo u3MeHeHHe MIpOBOAMMOCTH, BbISBAaHHOe xemocopouHeli 
TOMOB, B 3ABHCHMOCTH OT TemMMepaTYPbI MPH PasJIMYHbIX HHTCHCHBHOCTAX pas3- 
ala B TpyOKe. san 
VnrencuBxocth papa KONTpOMMpOBalach M0 TOKY HaCbIICHUA C NOMOLbIO 
(BYX 3OHJIOB-IIaCTHHOK, BBeJCHHLIX BHYTPb PaspAHOU TpyOku, nepnenquKy- 
SPpHO K HallpaBMeHHIO MONA, BHIsbIBAaIOWLerO PaspAr. YMeHnburenue HakJIOHa 
([PAMONHHEMHEIX YYACTKOB KPHBbIX IPM YBCHYCHHH CTalMOHAPHON KOHILeHTpa- 
MM XemMOcop6upoBaHHBIX aTomoB H cBa3aHO, MO-BHAMMOMY, C A3BeCTHOH 3aKO- 
loMepHocrTpio (2) yMeHbILCHHA SHEPTHH AKTHBALMM MpOBOAMMOCTH MOMYMPOBOR- 
[MKOB C YBeJIMYCHHEM KOHILEHTPallMH MPUMeEceH. Oguako sToT aPekT B aHHOM 
myuae CBA3aH C MOBepXHOCTHEIMH mpHMecaMu — XeMOCOPOHPOBaHHBIMH aTO- 
tamu (4) H MOBeEpXHOCTHOH MPOBOMMOCTHIO. 


* 3amerHoro M3MCHeHHA TeMMepaTyPbI MeHKM 3a cueT PeKOMOHHAIHH Na ee MOBEPxXNOcTH 
TOMOB MW MOrNouleHuA Y-H3yueHHA He Mpoucxosuao. | 
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IIpu temnepatype Bpiute 300° mpHpoct MpOBOAMMOCTH AVIA OAHOTO H TOTO 2K 
3Ha4eHUA CTalHOHapHOl KOHWeHTpalluH B OObeme aToMoB H{ yMeHblllaeTc 
Takoli XO H3M€HCHHA MpOBOAMMOCTH C TeMMepaTypOH, MO Bcelt BepOATHOCTE 
CBA3aH CO CIELYIOUINMM KOHKYPHPYOUlMMH peaKIMAMH B OObeMe H Ha TOBepx 


HOCTH: 
(a) Mya~~>2M, 


TpeTbe TeJ1O 


(bys Mp Me he, 
(c) M-— (M),; 
(d) M-+(M), > Me; ( 


(e) (M),-- (M),—+ (Me).c+ Ma: 
(f) (M), 2 (M), + ¢; 

C ypenwueHvem TemilepaTypbl KOHWeHTpallua atomop M B oObeMe MpakTr 
ueCKH He MeHAeTCA (SHEP akTHBAallHH peakWH (a) u (b) O1H3KM K HYJIIO) 
B TO BpeMs KaK CTal\MOHapHad KO 
IleHTpalluA XeEMOCOPOHPOBaHHbIX aTC 
mop (M),3aMeTHO YMeHbIUaeTCA, Tai 
Kak peaklHH (e) u (d) uMeloT 3HauH 
TeIbHbIC 9HEPrHH AKTHBALMH, O6Y 
CJIOBJICHHbI€ ~MUIpallueH aTOMOB 
Pa3pbIBOM CBA3eH C MOBePpXHOCTbiG 
B To xe BpeMaA yBeMueHHe TeMITG 
paTypbl caBuraeT paBHosecue (f) | 
i CTOPOHY YBeIMUeCHHA KOHWUeHTpalle 
f Z J 4 5 mun 2ICKTPOHOB B 30HE MPOBOXHMOCT! 
Kpome YNOMAHYTHIX OMbITOB, Mmpe 
Puc. 2. H3menenue mposogumoctu ZnO np Mihara tpt thas SS OEE? 4% 
BIyCKe mapoB cmupTa B peakuuonHolt cocya. MEHEHHe IMPOBOAMMOCTH cop6eHTo 
1—390°; 2 — 370°; 3 — 350°; 4— 320°; 5— MO BIMAHHeM aTOoMoB H, oOpa3yx 

BHYCK Boopoqa npu 390° UMMXCH Ha MOBepxHOcTH, Oaroqap 
reTepOreHHbIM XHMMUeCKHM peak 
IMAM, HallpHMep, peaKIWHH JervApHpoBanna cuuprta. Jia sTOH WeH BMaJIeHE 
KHii OObeM, B KOTOPOM HaxofMlacb MieHka ZnO, BuycKasIMcb Mapbl H30mpC 
MMIOBOrO CNHpTa (aBleHHe B OGbeMe 5-10~? mm prt. cr.). U3menenuve mpc 
BOMMMOCTH 3aMMCbIBaOCbh WIeCOBbIM OCIMIorpadom (cm. puc. 2). IIpenpa 
PHTebHO ObIMO MpOBepeHO, UTO IIPOAYKTHI pasO*KeHHA CMpTa (alleTOH H BO 
AOPOA) B TeX KOHIeHTPalluAXx, KOTOPHIe MOMYYaIHCb MPH MOJIHOM pa3uloxKeHH 
CNUpTa, H3MeEHAJIM MPpOBOAMMOCTS (110 CpaBHeHH1O Cc aToMamu H) Kpafine man 
(B cnyyae H, —cm. puc. 2). IIpn yBeruyeHuu JaBleHua cnupta B 5—10 pa 
appekT «BCMIeCKa MPpOBOAUMOCTH» YMeHbILaeTCA, UTO CBA3AHO, MO-BHJMMOMY 
C YBeJIHYe€HHEM CKOPOCTH PeKOMOHHAHH XemMocOpOHpOBaHHbIX aTomMoB } 
(MpONOPpUHOHAIbHO KBapaTy KOHWeHTpaluH) H XeMOCOpOLMH MapoB cmupT 
(OHM2KalONLUX MPOBOAMMOCTD). DHEPrHA aKTHBALLMM YBeMYeHUA MpOBOAMMOCT 
cocTaBuseT 46 KKaJl (BeIMUMHa, OIM3Kad K 9HEPrMH aKTHBALLUN ery pupose 
HUA H30NponHoOBorO ciuptTa Ha ZnO (°))*, cana mpoBogqumoctu 37 KKan (BE 
AMWHHA, OMW3KaA K TOMY 3HaYeHHIO, KOTOPOe Noyyaerca WIA SHEPTHH aKTY 
BallHu Cilaa MPOBOAMMOCTH B OMbITaX C paspsxOM). 

Ha puc. 3 qaHbl pesysbTaTbI OMbITOB MO XeMOCOPOLLHH MeTHJIbHbIX pajlt 
Kal0B. XeMOCOPOUMA MeTHJIbHBIX PadMKaJIOB yMeHbUlaeT MpOBOAUMOCTD. OTC 
pe3sybTaT NOYuaercs Kak B CLy4Yae POTOMN3A AleTOHA, TaK H B CJLyuae KPeKHI 
ra AuMeTusoBoro adpupa. IIpu KomHaTHOli Temnepatype BbIKMIOUeHHe CBeTA F 
MIPHBOAT K OOPaTHOMY U3MeHEHHI0 MPOBOLMMOCTH (HeOOXOAUM Mporpes MWIeHKH 
YMeHbUIcHHe H YBeJIMYeHHe MPOBOAMMOCTH MICHKH N-MOMYMpPOBOAHUKa BO Bp 
MeHH YAOBJICTBOPUTeIbHO COracyioTCA C YpaBHeHHAMH Bua. 


“ Uro HW ClegqoBano OKMaTh, TAK Kak 9Neprusd akTHBaluH peakunn H—(H),e ma. 


{~2 kKad), a MOTOMy AMMUTHpyrOUleli craqueil yBemuueHHA npososumocrn ZnO B 9stTom mponec 
ABIACTCA paca MoseKy cnupra. 
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Igo = — k,(CHg],¢ + const, 
1 
Ag = fet + const, (4) 


ine ky u ky — KHHeETHYeCKHe NOCTOAHHbIe, 3aBHCALLNe OT Temiepatypbl; [CH3]; — 
\CTallMOHapHad KOHIeNTpalHA XeMOcOpOHpoBaHHBIX pafuKasos; Ao = o,—9; 
29 — MPOBOAMMOCTh MJICHKH B OTCYTCTBKE pawuKaJIOB, HHLeKC s — xemocop6n- 
POBaHHoe cocToaHHe. 

OTH ypaBHeHHA MOryT ObiTb CBA3aHbI Cc peakinamu (CHg), -+-e—> (CHsg).7 u 
2(CHs); C,H, + 2e, ecm cuntaTb, uTO B oGsacTH IIpHMecHOH MpPOBOJH- 
moctH (CHs3); = [e], — [e] = Ac.. 


Ilo Mepe yBenuuenua Temnepatypbl BesmunHb k, = k,-[CHs],;cuauana pacryt 
pre. 3A, yuacToK KpHROH Ja), a s3aTem nagalor (yuactok 16), 3HayeHns 
CTalHOHapHOH MpOBOAHMOCTH pacTyTc TeM- 
MepaTypou cHavasia MeJIeHHO, 3aTeM OBICT- 
po (puc. 35). Takoe u3Menenve BenHUHHBI 
Rk, MW CTallHOHapHolH MmpoBoxMMOcTH c TeM- 
MepaTypoH CBx3aHO, KaK H B cylyyae xe- 
MOcOpOILMH pafukasiop H (cm. cxemy (38)), 
C HamHuHeM B OObeMe H Ha MOBepXHOCcTH 
HECKOJIbKHX KOHKYPHPYIOUlHX peakUHi Cc 
Ppa3JIMUHbIMH SHeEPrHAMH aKTHBallHH, MpH- 
BOJAWIMX C YBeJIMYeHHeEM TeMMepaTypbl K 
YMEHbINeHHIO CTalMOHApHOli KOHUeHTpallHH 
XE€MOCOPOMPOBaHHbIX pafuKasoB (CHs)s, a 
CJI€MOBaTeJIbHO, K YMeHbIUeHHIO 3HayeHHit Ry 
WM YBeJIMYeHHIO CTalHOHapHOH NpoBouMOCcTK 
(cm. puc. 35, KpuBaa 2), Onarofaps caBury 
paBHOBecuA (CHs)s + e = (CHs)> B CcTO- a 


WG ae ee 
/PpOHY YBeJIMYeCHHA KOHIeHTpallHH 3VJIeKTPO- ni 
HOB B 30HE IIPOBOJHMOCTH. ao 

BarMHcJeHHEIe Mo pesysbTatam usMepe- xc. 3. Hsmexenne mposogumocra £n 

‘: pH XeMocopOWHH MeTHJIbHBIX pamNka- 
HHH MPOBOXMMOCTH 9HePrHH  aKTHBALMH pon. A — ganucumocrs hy(la, 6) Re (2) 
MOBCPXHOCTHBIX JJICMCHTApHbIX PeaKUHH (1) ot 1/T; 6 — 3aBucuMocTb cralMoHapHou 
CHis—> (CHs)s25 (CH). (II) 2CHale—> PON ronss Ss napa 

C3H,)s + 2e uMewoT cuemylollne BeJIHUH- ey, : : p 
—> (CoH) AY alleToHa B MpHcyTcTBHM pazukanos CHs 
HbI: 5 KKaJl, 27 KkKaJl. 

TlonyyenHble B HaCTOAUel padoTe JaHHble NMO3BOJIAIOT CfleaTb Cyesyroue 
BbIBOJIDI: 

1. IIpomecchr xemocopOuHH aTOMOB HM pasMKaJIOB C nocNefyiouleH HX HOHH- 
3alluel (oOpasopaHuem, Hampumep (H)*, (N)¢, (CH;)*) mpoTekator co 3HauHTedIb 
HO MCHbIIMMH 2HEPrHAMH aKTHBAaLMH (OT 2 NO 5 KKaJ), 4eM COOTBETCTBYIONIME 
pollecchl Jia Monekya (48 H, 30 kxan ('), B cryyae xemocop6unu C,H, u3- 
MeHeHHe MpOBOLUMOCTH Mavio, B cuyuae N, — npaxkTuyecku oTcyTcTByer). 

2. KouTpop WH H3MepeHHA MPOBOAMMOCTH MOMYNPOBOAHHKOB B lpollecce 
XHMHYeCKHX Peak, MpOTeKaIOWIMX NO pafMKaJIbHOMy MeXaHH3MYy, MOryT 
CJ1Y2KHTb YOOHbIM MeTOJOM OOHAPy2KCHUA ATOMOB UH PalHKaJIOB, H3MepeHUA UX 
KOHICHTPallHH HW H3YYCHHA IJIEMeCHTapHbIX CTaQMH MOBePXHOCTHBIX IpOlleccoB 
pH Xe€MOCOpOWHH H KaTasHse. 


a 


4 


@y3uKO-XHMHUeECKHM HHCTHTYT Tocrynnvio 
um. JI. 3. Kapnopa 5 If 1958 
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Jloknayp- AnagqemMun nayk CCCP 
1958. Tom 120, N 6 


PH3HYECKAH XHMH 


3. JI. METPYWIKAHHA 


NPMMEHEHHE HEOBPATHMMOCTH AJCOPBULMH OFTHUECKUX 
CEHCHBYUJIH3ATOPOB 


(ITpedcmaeaexo akademuxom A. H. Tepenunoim 5 III 1958) 


_ B oryenbubix clydaax HaOOaslacb HeEOOpaTHMOCTh acopOWuH ONTHYeCKH 
CCHCHOHIH3aTOpOB Ha Gpomuctom cepeope (', *). Bowee MeTabHoe u3syyeHHe e- 
cOpOIHH ObluIO mpoBesxeHo B pabore (*). PenBux (*) u Iorrep (°) Hes3aBHcHMoO 3a- 
laTCHTOBaJIH MeTOA H3roTOBeHHA cboTorpaduyeckoro MaTepHasia C MepeMeHHOw! 
cTeleHbio KoHTpactHoctH. IlareHTyemble CIO MpeCTAaBJIAIOT COOOIO CMECb CeH- 
CHOHJIM3HPOBaHHOH HW HeCeHCHOMIM3HpOBaHHOH 2MyJIbcHH. KoutTpacr nomyuato- 
ierocA Ha TaKOM (oTocao0e H306paxKeHHA OyeT MCHATbCH B 3aBHCHMOCTH OT 
TOrO YYACTBYIOT JIM B NOCTPOeHHU U300PaxKeHUA BCe 3EPHa 2MYJIBCHHM (9KCNOHH-, 
poBaHue OeJIbIM CBETOM) HJIH TOJbKO UaCTb HX (3KCNOHHPOBAaHHe CBeTOM, COOTBET- 
CTBYIOUIMM OOaCTH CeHCHOMIM3ZaLLHH OHO U3 IMYJIbCHH, BXOJALULMX B CMECb).. 

Ha ocHopaHHu paodotn (*) Hamu OblIa MpeANpHHATa NOMbITKa NOYYTh: 
SMYJIbCHOHHBIM CIO C ABYMA He3aBHCHMbIMH OOaCTHMH CeHCHOMIM3allHH.. 
HesaBucuMad CeHCHONIH3aluA K Pa3HbIM 30HAM CII€KTPa OTKPbIBaeT BO3MOXK- > 

ie HOCTb MOJYYeHHA HOBbIX (boTorpadu- | 
, YeCKHX CJIOeB, HalpHMep, UBeTHOTO 
OJHOCIOHHOFO. | 

Merojx, HccseOBaHHs 3aKIOUaICS 
B CJleMyIouleM. CMeLIMBaIHCb [Be 
3IMYJIbCHH, OHA H3 KOTOPbIX CeHCHOH- 
JIM3HpOBaHa K KpaCHbIM, a Apyrasa Kk 
3e@JICHBIM JYYaM, HCMe€Cb MOJHBAaIAaACh 
OJHHM CJIO€M Ha IWacCTHHKy. 

Ecid KpacuTeb HeoOpaTuMo aj-— 
copOupyeTcA Ha 9MYJIbCHOHHBIX 3ep-— 
Hax HM He Mepepacnpeyemaerca MexK~ 
—° jlY HMMM, TO CIeLyeT OXKUAATb, 4TO 

Pas Aes J 4en 0? Up 2KCNOHMpOBaHHu TaKoro (orTo- 
Be Eee CJIOA CBETOM, JWJIHHa BOJIHbI KOTOpOTO 
Puc.. 1. Usorepmer agcop6uun Kpacureneli: | — gener see SUN, CenCHOu Hag’ 
3,3’-qustum-4’, 5’-qucenna-4 Kero-5(3" -oran-6’, 4 OAHOn MS som yale Cu Cae 
7"- TeTpaMeTHNeHOeH3THAaZ0IHMHH IU eH -2”-a-e- JIYYHTb W30OpaxKeHHe TOJbKO 3a CueT 
HAJ Sa THAZONMHOTHASOTONMAHMHHOAMIa;  3ePeH ITOH IMYJIbCHH, BTOpPaw 2Ke BXO- 
IT — 3,3 I ORG eeaear Oa AAA BCMCCh SMYJIbCHA OCTaHeTCA 
He9KCINOHHpOBaHHOH. IIpopepka 9TOo- 

PO NOMOXKCHHA BbINOHANACb CICKTPOCeHCHTOMeTPHYeCKUM IYTeM. 

OnbITbI IIPpOBOAMIHCh C OGLYHOH HoOLo-6pomocepeOpsHoli NOSHTHBHOH SMYvIb- 
cueH Tuma «YHuOpom» cbaOpu4uHoro usoroToBeHus. Ona 4acTb 2MYyAbCHH 
CCHCHOWIMSHpOBalacb K KpacHoli 30He cmeKTpa Kpacutesiem 3,3’-~naTHI-4’,5’- 
mudenns-4-Keto-5 (3” -9TH1-6" ,/"-TETPaMeTHJI CHOCH3THA3OVIH HHI eH-2” -a-cpe- 
HUJISTHJIMeH)-THa30JIMHOTHa30s1I0WHaHuHlioguyom. JIipe uactu CeHCHOHJIM3H poBa- 
JMCb OPTOXPOMATHYCCKHM KpacuTesem 3,3’-quMeTHs-9-9THOKCaKapOolnaHHH- 
HOAHOM. 

ITpeqpapuretbHo ucceqoBatach acopOluA UCHOMb3OBaHHBIX KpacuTeseli 
Ha UMCTOM Opomuctom cepebpe (°), 

Ha puc. | mpegcrapiexbt u30TepMbl aCopOIlHH M3y4eHHBIX KpacuTeseil, 
O6a KpacuTeia B ONpeeMeHHbIX KOMMUeCTBAaX HeOOpaTHMO axcopOupyiorcs Ha 
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2/e AgBr 10°" 


S 
No 
S 


Adcopbuus 
2/2 AgBr 10°“ 


06 = OB en 0 


Opomuctom cepedpe, BeeACTBHe Hero H3O0TepMBI He NpOXOAAT Yepe3 Hayao KO- 
OpAHHaT. YCNOBUA CeHCHOMAM3ANHH SMYAbCHH JOMKHBI ObITh TAKHMH, UTOODI 
Ha 3epHax AgBr ocraBanocb ToMbKO HeOOpaTHMo alCOpOHpOBaHHOe KOJINYeCTBO 
KpacuTels. 

Tl CeHCHOUM3aHH HCMOMb3OBaIHCh CHHpTOBEIE pacTBopbl KpacuTeeh 
onuentTpawun 1-10-* mona. Ha 10 ma rorosoii smyapenu BBo_Uaocn 0,05 ma 
3,3’-MMeTHUI-9- 9THIOKCaKapOOuH - 
aHHnionuyza u 0,03 ma 3,3’ 
muaTH-4’,5’-udenunt-4-KetTo-5 
(3’-sTu1-6", 7”-rerpameTuneH6eH- 
3THA30.IMHIMeH-2’’-a-cbeHHSTH- 
1H JleH)-THa30MHOTHAasO0NNa- 
HHHHORUA. 

Aa ylaleHuad U36bITKa Kpacu- 
eld U3 KelaTHHbl H C 3epeH 
9MYJIbCHH KaxKad H3 CeHCHOHIH- 
BHPOBaHHbIX SMYJIbCHH moyBepra- 
aCb CNHPTOBOH KOaryJIAHH. 

IInactunka Ne | papHomepHo 
BaCBeUMBalaCb 3eJICHbIM CBETOM. 
IInactuuxa Ne 2 papHomepno 3a- 
BeYHBaslaCb KPaCHbIM CBeTOM. OGe 
MMaCTHHKH MPpOABIANHCb BMeTOJI- 30D 600 700 mye 
HJ, POXHHOHOBOM TIpOABHTee 
Oo MHH, Takum o6pa3om, Ha MepBoli 
WaCTHHKe MPOABIAIHCh 3epHa Puc. 2. Kpuspre cmeKTpambHoli cBeToUyBCTBH- 
MYJIBCHH, CeHCHOMWIM3H pOBaHHOli fos Eid 
K 3eHeHOH OOaCTH cMeKTpa, a Ha 
TOPOH — 3epHa 9MYJIbCHU, CeHCHOMJIM3HpOBaHHOH K KpaCcHOH OOwacTH. 

Mertasmuueckoe cepe6po c o6eHX MlacTHHOK yaiaocb. CieqopaTesbHO, 
Ha liacTHHKe Ne | jomKHa OCTaTbCA MaHXPOMATHYeCKaA SMYJIbCHA, a Ha Wla- 
ctunKe No 2 — opToxpomaTuueckas. 

Ha o6e muiacTHHKH M Ha TpeTbIO, KOHTPOJIbHY1O, 9KCIOHHPOBaIHCb uepes 
KEITH CBETOPHJIbTP CMeKTPOCeHCHTOrpaMMbl, KOTOPhIe 3aTeM NMOBeprasHCb 
OObIMHOH JIA Ce€HCHTOMeTPHYeCKUX UCHbITaHHH OOpadoTKe. Ilo cnexTpoceucu- 
TOrpaMMaM ONpesesAasach CNeKTPaJIbHadA CBETOUYBCTBHTEJIbHOCTb (cM. pH. 2). 

KouTpouIbHad MacTHHKa UYYBCTBUTe/IbHaA K 3eJICHbIM H KpaCHbIM JTyuaM 
(kpuBaa Ig S, =f (A) wMeeT ABa MakcuMyMa: A = 530 Mp u A = 640 mp). Ia- 
cTruHKa Ne | coxpaHula 4YBCTBHTeJIbHOCTh K KPaCHbIM JIy¥aM, a K 3e€JICHbIM 
UYBCTBHTCIbHOCTbh €€ OUCHb CHJIbHO yilala, TaK KaK, OYeCBUHO, Ha Heli Nepey 
3aCBeTKOM CMeKTPOCeHCHTOrpaMMBl OCTalaCb TOJIbKO MaHXPpOMAaTHYeCKad 9MYJIb- 
cua. Ha naacruuxe Ne 2 uyBcTBHTeIbHOCTb K 3eJICHbIM JY¥aM OCTaIacb Oe3 
U3MeCHeCHHA, a UYBCTBHTeIbHOCTb K KpPaCHbIM yilaula. 

Tlomyuenuble pes ysIbTaTbI MOKAa3bIBalOT BO3MOXKHOCTh CO3aHuA COA OPOMO- 
CepeOPAHOH 2MYJIbCHH, COfep2Kalero Ba Bua 3epeH: CeHCHOMMM3ApPOBaHHble 
K KPaCHbIM JIY4aM H CeHCHOMIM3MPOBaHHEIe K 3eJICHbIM Jy4aM. Ha Takom (oto- 
S10€ _MOXKHO MOMyYaTb B 3aBHCHMOCTH OT JWIMHbI BOJIHbI WeMCTBYIOWero CBeTa 
WZ00PpaxKeHUA 3a CUeT KaxKOrO Bula CeHCHOMIMSHPOBaHHHIX 3epeH. Kpome 
roro, NOMYYCHHbIe Pe3YJIbTATHI ABJIAIOTCA MOKAZATEJbCTBOM CYILeCTBOBAHHA He- 
OpaTUMOl acopOuNH ceHcHONNMsaTOpOB Ha OpomucTom cepedpe. 


Jla6opaTopua adpOMeTOJOB Ilocrynuno 
Axajlemuu Hayk CCCP 7 II 1958 
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PH3SHYTECKAA XHMH fF 


M. YCAHOBHY 


Ob «OTCTYIJIEHHAX» OT 3AKOHA PAYJIA, BbISbIBAEMbIX 
XHMVMYECKHM B3AHMOJIEHCTBHEM MEXK]Y KOMILOHEHTAMH 


(ITpedcmaenexno axademuxom B. A. Kapeunom 4 III 1958) 


OrcTynseHHA OT 3akOHa PayJIA IPHHATO OObACHATD TeM, YTOCHJIbI MepeK pect! 
HOFO B3aHMOJeHCTBHA M@XKLY MOIeKYJIaMH KOMIIOHEHTOB OTJIHYAaIOTCA OT Cpe 
Hell apHdMeTHueCKOH BeJIHUHHbI CHI MeXKMOJICKYJIAPHOFO B3aHMOJeHCTBUA | 
KaXK]OM H3 KOMMOHEHTOB. SHAK OTCTYMJICHHA C STOH TOUKH 3peHHA OMpesesmsAen 
CA TEM, B KaKYIO CTOPOHY OTIMUAIOTCA CHJIbI TepeKPeCTHOTO B3aHMOeHCTBUA o 
CpeHelt BeJIMUMHBI: eCJIH OHH ee MpeBbIllaloT, TO MbI HMeeM OTPHIaTeJIbHOe OT! 
cTymleHHe, H HaoOopot. | 

IIpu Beet Kamyulelica yOeqHTeMbHOCTH TakOe OObACHeHHE HE TObKO He} 
JOCTaTOUHO, HO H HeyOBJeTBOPHTeIbHO. OHO UCKsIIOUaeT, B UACTHOCTH, 3HAaKO! 
TIepeMeHHbIe OTKIOHCHHA, B JeHCTBHTeIbHOCTH HaGvtoLaroujHeca. Kpome Toro 
c 3TOH TOUKH 3peHHA XHMMYECKOe B3AHMOMeHCTBHE MeKALY KOMMOHEHTaMH pac 
TBOpPa JOJMKHO BCera MPHBOAUTb K OTPHWaTebHbIM OTCTYIMJICHHAM OT 3aKOR 
Paya, 4TO TaKxKe He OTBeUaeT JeHCTBUTEIbHOCTH. | 

Bo-nepBbIx, NpOyKT XHMHYeCKOFO B3aHMOMeHCTBHA MOKeT, XOTA HU pelko 
OKa3aTbCA BeLIECTBOM Ooslee JIETYYHM, UCM KOMMOHEHTHI. B 9TOM cyyyae, He 
CMOTPpA Ha XHMHYeCKOe B3AHMOJEHCTBHE, MOXKET HaOMIOMaTbCA MOMOMRKUTECIbHO! 
OTCTyNeHHe OT 3aKOHA Paywia WM Wake NOABIATHCA MOMOMKUTEIbHbIN aseOTpON 

Bo-BTopbIX, XHMHYeCKOe B3aHMOJeliCTBHe MOXKET MPHBOLUTb K MOMOKUTEMb 
HBIM OTCTYMJICHHAM (MaplHasIbHbIX ympyrocTelt mapa) oT 3akoHa Payus u B Te: 
cyuaAx, Kora OOpasyetca HemeTyYHH MpoxykT. 

Ecmu B cHcTeMe 43 JIBYX HeaCCOMHHpOBaHHbIX KOMMOHEHTOB MpovCxo]y 
peakiua 


mA + 1B AnBn, (1 


mpuyem A,,B,—HemeTyyee BeleCTBO, TO MOJOXKHTebHOe OTCTyNMeHHe O 
3akoHa Pays He HMeeT MeCTa TObKO pH m=n—=1. Ecam xe xota OF 
OHHH U3 CTEXHOMETPHYeCKHX KOS@PMUMeCHTOB OTHYAaeTCH OT CHHHIbI, T 
ROMKHO HaOMOMaTbcA MONORUTeMbHOe OTCTYMeHHe (XOTH Obl OMHOM u3) Nap 
WHaJIbHbIX yipyrocteH mapa. 

O7TO BbITeKAeT H3 CIeMYIOWIMX JJIeEMeHTApHBIX cooOpaxkenuli. B pesynptat 
peakiwH (1) MomapHaa Joma KoMNoHeHTa A cTaHOBHTCA paBHoli ieee 
re x — MOJIApHad OA Toro %e KoMMOHeHTa A B HCXOAHOH, a Y — MomapHa 
Rona coequnenua A,,B, B paBHoBecHol cmecu. Ilo 3axony Payas naprmasbya 
ympyrocTb napa komnoHeuta A 


seis x— my 
PAG Ga (2 

a OTKJIOH€HHE OT 3aKOHAa Payasa 
Ape Pe ay pln en ei, eG 
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V3 (3) caenyet, uro Ap, MeHaeT 3Hak mpu 


a tM 
mtn’ (4) 


Ina kKoMnonenta B nepemena 3Haka OTCTYIJICHHA OT 3aKOHa Paywa coorTBeT- 
‘TBEHHO TIpHetcsA Ha 

nh 
or ome (4a) 
Mobi BHXHM, UTO MOsMOX%KUTebHOe OTKOHeHHe yupyrocTH mapa B jjaHHOM 


WY4a€ BbISbIBACTCH XHMHYCCKHM B3aHMOJeHCTBHEM, a He KaKUM-JM60O HHbIM 
Tpotleccom. 


tke 


nd 


ad 


Puce. 1 Puce. 2 


CymlecTBeHHO Ba?KHbIM ABJIACTCH TO OOCTOATEIbCTBO, YTO MepeMeHa 3Haka 
OTKJIOHEHHA MaplMaJIbHOM YIpyrocTH Napa OT aAHTHBHOK BeJIMUHHbI OJHO3HAdHO 
OlipefesseTCH CTEXHOMeTPHYeCKHMH Kosd(PHUWeHTaMH YypaBHeHHaA peakuuaA (1) 
HM He 3aBHCHT OT KOHCTaHTbI paBHOBecuA, T. e. OT TwIyOWHbI XHMMYeCKOrO 
B3aHMOAeCHCTBHA. 

Ecau o6pa3yetca coequnenve AmB (T. ec. n=1), TO NomoKUTeMbHOe OT- 
cTynyleHHe OT 3akoHa Paysa HaOsiofaeTcA TOMbKO JIA KOMMOHeHTa B oT 
x= 0 no x =(m—1)/m. Yupyroctb napa KomMnoneuta A B 9STOM culyyae pH 
BCeX KOHICHTPallWAX HW2Ke al MTHBHON. 

Ha puc. 1 us06paxKeHa cxemaTHYecKkad JMarpaMMa ynpyrocTH Napa JBOHHOH 
cucTembl A — B, B KOTOpoH oOpa3yeTca coenuHeHve A,B. [lapuvambnaa ympy- 
rOCcTh mapa koMMoHeHTa B Bplue aAMTHBHOH BeJMYHHEI UpH OK x < 0,5. 
[Ipamaa APpg He ABJIACTCA KacaTebHOM K KPHBOM NapuwadbHO ympyrocry 
fapa B npw x = 1. Tapuuanbyaa ympyroctb mapa kommonenta A mpeyctas- 
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JleHa B J[BYX BapHaHTaX (MIpH MOCTOAHHOM 3Ha¥eHHu KOHCTaHTb! K TepMHyeck¢ 
wuccouvalun oOpasyloukeroca coequnenua): npH Pa = Pg uw upn Pa = 2Pj 
B tex 2Ke J[ByX BapMaHTax Uu3006paxKeHbl KPHBbIe OOUleH yMpyrocTH Mapa 
Kak moka3aHo Ha pucyHke, npimMaa PaPg KacaeTca KpHBOH Ome ympyroct 
mapa TOJbKO B TOUKe Pg, HO He B ToUKe Pa, IIpu Pa = Pg cuctema 06:34 
TeJIbHO azseoTponna; mpH Pas Pp, NoABseHHe a3eOTpPOla 3aBHCHT OT COOTHG¢ 
weHua Mexny Pa, Pau K. 

Bausuue K noKkasaHo Ha puc. 2, Ha KOTOPOM H300paxKeHbl, HapAyy Cc MmpeE 
JeIbHBIM CyYaeM OOpasoBaHHA HeAMCCOMMMpOBaHHOrO CoequHeHHA A,B, u3¢ 
TepMbl OOMeH yIpyrocTH mapa, OTBeYAIOU[He TpeM MOCMeLOBAaTeIbHO BO3PaCcTE 
OILMM 3HAYCHHAM KOHCTAaHTHI uccouMalun. Kpusaa // paccuutTaua via Tor 
Ke 3HayueHua K, TO HM KpuBble yupyrocTH Mapa Ha puce. |. 

Hauiu pacuerbl 1povsBeyeHbI Ha OCHOBe 3aKOHA JeHCTBUA MaCC B Mpexnod 
2KeHHH, ITO IceBsOTpoHasn cucTema A, B u Am By MoqyuHAeTCA 3aKOHYy Pays 
KOTOpbIH B OOMeEM Bue MOxKeT ObITh 3alHcaH 


P=>)pi= ie (& 


rye P —o6ujad ympyrocTb Mapa CHCTeMbI, a X; — paBHOBeCHad MOJIAPHaA Mos 
Kaxk]oro KoMMOHeHTa. TakHM OOpa3oM, CXeMaTHueCKHe JMarpaMMbl, MpecTaB' 
JeHHbIe Ha pic. | u 2, H306paxkaloT yupyrocTb Mapa CHCTeM, B KOTOPbIX IIpoHc| 
XOJHT XHMHUECKOe B3AHMOJeHCTBHe, HO KOTOPble —C yueTOM 39TOFO B3aHMOeH} 
CTBHA —nNOWYMHAIOTCA 3aKOHY Payvis. : 

XMMHUeCKOe B3AHMOeHCTBHE NOMKHO YYHTHIBATbCA C OOAZATEMbHBIM MPH 
MeHeHHeM 3aKOHa JlelicTBHA Macc. IlocmeqHHH He MMeeT HHKaKOrO Apyrore 
aJeKBaTHOPO BbIPaxKeHHA, TAK KaK TOJIbKO B 3aKOHe JleHCTBUA Macc (burypupyio% 
cTeXHOMeTpHueckHe KOSPPHUHeHTbI YpaBHeHHA peakUMH, KOTOPbIe HMeIOy, 
Kak Mbl NlOKa3aJIH, peltaoujee 3HaYeHHe JIA XOXa KPHBbIX YUpyrocTH Mapa. 

Camo co6o1I0 pasyMeeTcaA, UTO BCe HallfH PacCyKeCHHA OTHOCATCA JIHUIb & 
XHMHYeCCKHM B3aHMOJeHCTBHAM Me@?KXY KOMIIOHEHTAMH pacTBOpa HM He MOry? 
ObITb PaCMPOCTPaHeHbI Ha APyrve MpoOlecchl, BbISbIBAIOULMe OTCTYNIeCHHA OF 
3akoHa Paywia. 

Ka3axcKHi rocyJapcTBeHHbIli yHUBepcuTer Tlocrynuso 


um. C. M. Kuposa 3 II 1958 
Akajemus HayK Ka3sCCP 
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floxnann Arkanemun Hayr CCCP 
1958. Tom 120, Ni 6 


BHOXHMH A 


Akxayemuk AH BCCP T. H. FOXHEB u H. K. AKYJIOBHY 


K BOIIPOCY O PACIIPEXEJIEHHH MOJIEKYJI XJIOPO®HJIJIA 
B TIMPMEHTHOM CJIOE FPAHYJI XJIOPONJIACTOB 


Bee 6oulee H Gouree COBEPINCHCTBYIOUMMHiCA MeTO IJIEKTPOHOrpaduH B CoueTa- 
MH C MpOrpecCOM MHKPOTOMHOM TeXHUKH HO3BOIAeT WaTb AOCTATOUHO NOLpoo- 
yio KapTHHy CTpykTypbl xoponmacta. Tlomumo paya cnelldaibHlx cratelt, 
2 JOBOJIbHO NOAPOOHO H3102%KeHAa TakxKe B III Tome Monorpaduu PaOunopuya 

B page Hammmx crareii (*) MbI yKa3blBam, UTO B rHMmoTeTH4eCKy1O KapTHHy 
TPOCHHA XJIOPOPHJWIOHOCHBIX PpaHyJ cuelyeT BHECTH ABa JonomHeHus: 1) Mex- 
\y NOrpaHW4HbIMA PALAMU XJIOPOMUJIbHbIX MOeKYs, (PHKCHPOBAHHBIX Ha IIpOTH- 
OMOJIOXKHBIX CTOPOHAX KaxKAOFO MHIMEHTHOPO CON, PacnOaraeTCA HECKOJIbKO 
MMOWAHBIX MOIeKYJ; 2) MOMEKYJIbI XMOPOPHMNA aCCOWMUpyIoTcA Apyr c Apyrom 
fe MO H30UHKaM, a 10 PUTOJIOBbIM OCTaTKaM. 

B MOJIO(bIX, HAYHHAIOULHX 3eJICHETh XIOPOMMAaACTaX, B COOTBETCTBHH C JaH- 
biMH A. A. Kpacuoscxkoro (‘) 4 Hautumu ('), KoMmeKcbI x0pouua, Cc OenKa- 
{HH JIMMOHamMu CrpyMMmupoBaHbl NpOcTHIMH MOHOMepaMhH. Ilo Mepe 3emeHeHHA OT- 
(CJIbHbIe MOHOMEPbI COIH2KalOTCA APY" c APyroM H OOpa3yioT CMIOWIHYIO MOHOMO- 
eCKYJIAPHY!O IJICHKY — «[BYMe€PHbI KPHCTaI» Ha KaxK OH MOBepXHOCTH WUCKa. 
WHaKO 93TaA THMOTe3a OMAHA ObITh MepecMoTpeHa B cBeTe paOot IlepHepa 
*) w Urpyrrepa (°), a Take QaHHbIx Aponogpa (°), ApHombyga u Muxa (°), 
TIpuMeHaAxA ocoGeHHO OovIbuIve YBeIHYeHHA, KOMOHHUMpyA MHKpOcKoNMyeCKHe 
[ JIEKTPOHOrpadHyeckHe HMCCeEAOBAaHUA Ha Cpe3ax FpaHyJ, CeIaHHbIX B pa3- 
IbIX MocKocTaAXx, [lepHep (*) O6HapyxXHJI, YTO Ha Cpe3sax, MpouleAWHX Napad- 
[@JIbHO IIJIOCKOCTAM JMCKOB rpaHYyJI, BMe€CTO OKHaBWIerocA OHOPOAHOLO COA 
HHO, TO XJOPOPU He PaciOsOXAKeH CIJIOWIHbIM CIOeM, a OOPa3yer OCTPOBKH 
uaMeTpom okomo 200 A, mpHueM B WeHTpe OcTpOBKOB HaOulOfaeTcA Oesoe 
IATHO. Takoe CTpOeHHe 3aMedaeTCA B TOUKE POCTa, a TAK2%KE B MOJIOAbIX XJOPO- 
[JIacTaXx. 

Apnoapa 4 Mux (°) u3yyain nouapHsalnto dbsryopectleHuMu, BOsOyAKAeHHOK 
[OUI PH3OBaHHBIM CBETOM, B pacTBOpax XOPOHIa B BOMe, PIMWepHHe, alleTo- 
@, B BOJLHbIX CYCICH3HAX Pa3PYUICHHbIX XJIOPOMMACTOB H B IWeJIbIX KJI€ETKAX XJIO- 
embl. OHH OOHAPyXKMIH, TO B MOCeLHeM Cy4ae LeMOAPH3aluA OCOOeHHO 
HauHTeJIbHa. 

Apouos (*) u HekOTOpble Apyrve aBTOpbl LemaioT MpesNoO*ReHHe 06 0Opaso- 
aH IIpM H3BeCTHOM KOHIWeHTpallMu XMOpopusa ero TPHMepoB C MOUJIeKYJAp- 
bIM BecoM 2610. Aprop BbI-BHraeT B CBA3H C 9THM HOBYIO FHMOTe3y CTPyKTyPpbI 
Y“rMeHTHOrO cod. Kak BUAHO M3 NpHsaraeMOH HM CXeMBI, MOJIeKYJIbI XJIOPO- 
IIa B JMMOKAHOH cpele pacnomaratoTcA CBOOOMHO yKa3aHHbIMH TpHMepaMH. 
AoneKYJIbl 2K KAPOTHHOWAOB OPHeHTHPyIOTCA MepMeHAHKYJIAPHO K MOBepX- 
ocTH (opOHHoB. ‘ : 

Ham mpeactaBasaerca, YTO 3HaYMTebHbIM CBeET Ha BOMPOC O TOM, CBASAHbI JIM 
OeKY bl XMOPOPMINA, OeIKa M AMMONIA B Oovee HIM MeHee NPOUHbIM KOMILICKC, 
OKET MPOMUTh U3y4eHHe CNEKTPOB KUBHIX JIMCTbEB MPH UX MOCTeMeHHOM Harpe- 
aHHH. 

Ecau Movleky.1bl XOpocpHsia aCCOMMAPOBAaHbI C OeKaMH, UTO Ip TeMiepa- 
y pax, IIpH KOTOPbIX TPYAHO O2KUaTb KAKHX-1HOO Hap YUIeHHii B CTpOeHHM OeKa, 
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He JlOJI2KHO ObITb TaK2Ke H3MCHEHHH H B CMekTpe 2%KHBOrO JHCTa. Kora Ke 0B 
wleHHe TeMIepaTypbl NOCTHTHET OOACTH JeHaTYPalluH Geka, CTAHOBATCA Bepoit 
HbIMH H CleKTpaJibHble H3MeCHEHHA, TAK KaK MOMKHO lipesnosuaraTh HapywieH 
CBA3H OeKa HM XJOpOdusa M ero pacTBOpeHHA B MNOK Lax. MHaa KapTuua od 
*KHAa HaOMOMAaTbCA, ECM JOMYCTUTbh CBOOOAHOe BUXKEHHE MOJIeKy XMOpopusE 
B 9ToM culyyae CNeKTpaJbuble H3MeHEHHA MPH HarpeBaHHH B Mpefsesax 
20° no 80° ,omKHbI WIM BOBCe OTCYTCTBOBATh HIM HaOsIOLaTbCA TOJIbKO B He 
OoIbWIOH CTenNeHH. | 

OnbptTHaA uwacTb. B kayecTBeoObeKTOB UCCIeLOBAHHA ObIIH B3AT! 
JIMCTbA KYKYPY3bl, OCBeELLEHHbIe B TeveHHe 2 yac., | MHA, 4 WHeH u 8 THeH; JIHCTE 

My pacTeHHi sJlyka, MpovspacTaBuile 

680 3HMHHX KOMHATHbIX YCJIOBHAX B TeUE 
Hue 2 MeCsALeB. 

JlucTbA HHDUIbTPHPOBaJHCb BOLON 
yKJlaqbIBaIHCb MexKy ONnTHYeCKHM 
cTeKJIaMH HW 3a*KHMaJIHCb ONpaBoH Kit 
BeT. JH KOMMeCHCAlHH B3ATHI STHOUIH 
POBaHHble JIMCTbA TOTO %Ke pacTeHUy 
KOTOPbl€ AHaJIOTHYHO 3aJeJIbIBAJIHCh | 
apyryro Kiopety. M3mepenue upon 
J\Ml0Cb Ha cnekTpodbotometpe C®-4 
o6acTH rylaBHOTO KpacHOro MaKCHMyM! 
(or 650 no 690 mp). Tlocne toro kal 

ObIWIO OMpeseseHO NOOKeHHE MAKCHMY! 

ie 0 OC Ma IIpH KOMHaTHOM Temnepatype, mpd 

H3BOJMIOCb MOCTeMeHHOe HarpeBaHii| 

Puc. 1. Bausune narpepanus na nonoxenve JIHCTbeB C HHTePBaJIaMH B 32a 

KpacHoro MaKCuMyMa xuopodusina BxKHBEIX 45 fo 80°, Yepemyrolleeca Cc H3MepeH! 

JHCTbAX KyKyPY3bl, OCBelMapulelicA 2 Yaca ey ya cneKTpodoTomerpe. JlucTbA Hi 

(a), 1 qeHb (6), 4 2H (6), 8 qHeli (2),H TyKa, , 

mpouspacrarimero Ha. cpety..(d) TpeBasHCb BMeCTe CO CTeKJaMH H ONp 

BOH, UTOObI He YKJIaXbIBaTb HX 3AHOB* 

Harpesanve mpousBoqumocb B TemsOBOH KaMepe YJIbTpaTepMoctTaTa B TeyeH!! 

15 MuH., nocme uero oxmaxKJeHHbIe JIHCTbA cmekTpodoToMeTpupoBamuch. B 

H30e2%KaHHe BLICbIXAHHA MpenapaT HarpeBaJICA 3aBePHYTHIM BO BMAaKHYIO PUL 
TPOBaJIbHY!O OyMary. 

PesyJIbTaTbI OMbITOB MpHBOAATCA FpacduyeckH Ha pue. |. 

Kak BHHO 43 MpeCTaBIeHHbIX pe3yJIbTaTOB, HarpeBaHHe MPHBOLHT kK MOCTe 
NI@HHOMY CMeLILe€HHIO MaKCHMyMa B CTOpOHY Oovlee KOPOTKHX BOH. BenHuHH. 
CMeLLCHHA Y Pa3HbIX OObEKTOB HECKOJIbKO Pa3JIM4HaA WH COCTaBJIAeT B CpeqHe’ 
oT 4 70 6p. JlucTba, mpouspacTaBlive Ha CBeTy OoJlee NPOLOJMKUTeTbHOe BpeMsx 
HeECKOJIbKO Ooulee YCTOMYHBEI K HarpeBaHuio. Tak, y KYKYPYy3b!, OCBellaBilek 
ca 2 yaca, cmMeuleHHe HayMHaeTca mpH 47°; y ocBellaBllelica xe 8 aHeH Mp! 
53°, a y 3emeHoro wlyKa mpH 56°. 

Tako pe3yJIbTaT ABJIACTCA, KAK HAM KaxKeTCA, OOABOUHbIM MOATBeEP KE 
HHeM TeCHOM aCCOMMalHH MOMeK YJ XMOPOUIIIIAa C OeIKAaMH B CJIOKHEIN KOMMIeKC 
Bo Bcex cylyuaadX HavasO CHeEKTPaJIbHbIX H3MEHEHHE Je2%KUT B OOMACTH WeHaTypa 
IHW OekKa. OTO COBePIIeHHO MOHATHO C TOUKM 3peHHA TakOro JONYWIeHHA, NIC 
TOMY TO CBA3H, KaKOBa Obl HM OblIa HX NpHposa,B Mmpollecce AeHaTypalluu Oenk 
JOJKHbI paspbHlBaTbca. B TO Ke BPeMA C TOUKH 3PeHHA TOMYULeHHA CBOGOLHO 
MHTpallH MOJIeKYJI XOPOMUJIa B IMMOWAHOK Cpefe STH PaKThI MpeACTABMAIOTC 
TPyYQHO OObACHMMBIMH. To O6cTOATeNLCTBO, UTO BNOHE NO3eTeHeBIUIMe XJIOPC 
NJlacTbl MOKA3bIBalOT CMe€LeHHe KPaCHOrO MaKCHMYyMa IIpH Ooee BbICOKON TeX 
MepaType, MOXKHO OODACHHTD TeM, UTO B HAYaJIbHOH CTaHu OOpa3s0BaHHA XJIOpC 
(pula MomeKYyJbI EFO CBA3aHBI C OeKOM B BAe MOHOMepos (7), B TO BpeM 
Kak B MOJIHOCTbIO NO3eIeCHEBLUINX XMOPONMAacTaX JONOMHATebHO K 9THM CBA3A 
BOSHHKAaIOT CBA3H MOJIeKYJI pyr c Apyrom. Kak xe, OAHaKO, OObACHUTH NOW 
ueHHble [Tepnepom (*) 91eKTpOHOrpaMMBI! C MpeACTaBJIEHHeM O MOHOMOVIEKYJA] 
HOM paCNOJIOXKeHHH XMOpOPHINAa Ha TpaHyJIAPHBIX JHCKaX, BbITeKAaIOULMM F 
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acueros Boubkena u IIbepua (?) u onpiros Pa6unosnya u Tonpra (3)? Taxoe 
[COMaCOBaHHe MOUTH HEBOSMOXAKHO MPH MOMYUeHHM MOCKOH MOBepXHOCTH rpa- 


POBHOCTH: COMHOH CTOPOHEI, BbINYKJIOCTH —MHHUMAaTIOpHBIe XOJIMHKH, a C Ipyrou— 
BOPHYTOCTH, CBoero powa BaqMHbl. Ec NomycTuTb, YrO HMeHHO Ha 9THX BOTHY- 
TOCTAX M BbIITYKMOCTAX H PacnOwaraeTcH MOHOMOJeKYJAPHEI XMOpoH, TO 
BIIOMHE BOSMOXHO, YTO HECMOTPA Ha TO, UTO OH He MOKpbIBaeT BCeli MOBePXHOCTH, 
a TObKO OTACIbHbIC YUACTKH, 3AHATAA UM MOBeEPXHOCTb MPHOMH3HTeMbHO CO- 
OTBETCTBYeT BHIYHCeHHOH BowbKeHom (?), Tak Kak CylecTBOBaHHe He3aHATO! 
MIOWaH MpHONH3HTeIbHO KOM- 
eCHCHpyeTcaA ee yBeIHYeHHeM 3a 
YeT YKa3aHHbIX BbIIIle HePOBHO- 
Tei. [Ipeqaraemy1o Hamu runote- 
3Y MOXHO WJIJIOCTPpHpoBaTb cyleLy- 
roljeH CXeMOH (puic. 2). 
TpytHee OObxACHHTB §(cpakT 
CHJIbHOH JenouApH3salluH, HadwIO- 
Jaemoit ApHowibyom u Muxom (°) B 
MBBIX KJI€TKAX XJOPeJJIbI WH IWe- 
bIX XJOpOmMacTax. OHaKO oTUa- 
CTH 3Ta [enouApH3allua Temaerca 


Oojlee BeposATHOH mpH pacnono- (Va 6 a AA a 
Ree ver a ASOr ny Ten Up, Puc. 2. Cxema pacnpeyemeHua MouekyJl xsopopus- 
ear cee He ODMH: na B SrA cannon coe rpaHyd XmopommacToB. a — 
ge IO BMPOCTPaHCTBe He OMMHA- gGenox, 6 — xmopourat, ¢ — KapoTHHoMAB, 2 — 
KOBOH, KaK Hd IIWJIOCKOCTH, a pa3- JIMMOHAb, O — JIeWHTHH 

JIMUHOH. C A pyro CTOpoHbI, MOXKHO 

AYyMaTb, 4TO CBA3b MOJIeKYyJI C OeIKOM He OPHEHTHPyeT UX EAHHOOOpPAa3sHoO H pou- 
HO B IIpocTpaHcTBe, a JlomycKaeT koweOaTesIbHble JBHXKeHHA, YCHJIMBAaIOMHe 
mpollecc Jenoapusaiuu. Kpome Toro, corjacHO HallHM JaHHbiM (°) H aHHbIM 
O. II. Ocunosok (1°), B mumoM_HOK chase HMeIOTCH CBOOOAHbIC MOJEKYJIbI XJIOPO- 
cpumsa. 

Hatigqenuan IlepHepom (*) n0kanu3auuA XOpodpua WH yKa3aHHoe Mpenovo- 
2KeHHe MOTYT MpeACTaBHTb MHTepec H elle B OJHOM OTHOLICHHH. OMepcoH U Ap- 
HOJIb_ (*), OMHPaich Ha COOTHOINIeHHEe KOJIHYECTBA MOJIeKYJI BOCCTAHOBJICHHOH 
CO, mpu oTocHHTe3e B MHFatollleM CBeTe, BIePBbIe BbIABHHYIM Ueto O «poro- 
CUHTeETHYECKOH eHHHMe», T. €. MMHUMAJIbHOM KOJINUeECTBE MOJEKYJI XNOPOu- 
Ja, Y4aCTBYIOLULEM B BOCCTAHOBJICHHH OHO MOueK yJIbI CO2. 970 KOMYECTBO ObLIO 
ompefeseHo aBTropamu paBHbmM 2500. IlosqHee Tamuiia (°) Hamed, YTO OHO paBHO 
1900, a Taddpouw u Boab (3) —2000. Ucxoga u3 onpegetenua monepeyHoro 
ceueHHA TMormouaroujeli mOBepXHOCTH, HeOOxo,uMOo AA choTocuHTesa, Kou 
(*) Halter O1u3Ky!O K 9TOMY BeIHUHHY. : 

Beiic (*) nouTH cpa3y nmocme ycTaHOBJIeHHA PpaHyJIAPHOM CTPyKTYPbl XJOpO- 
fJaCTOB BbICKa3aJICA B TOM CMbICJIe, UTO «POTOCHHTeTHYeCKad eXMHMIAa» Mopo- 
JIOTHYeCKH H OCYLIeCTBIAeTCA MpaHyoH. OWHakKO YHCIO MOJIeKYJI B OXHOH Ipa- 
Hyse focTuraet 107—108, uro JameKo OTKJIOHAeTCA OT UNCIa, YKasaHHO"O BBIIUe 
H uMeroujero nopsyoK 10%. Tak 2xe MaJIO BepOATHO, UTO HU OTIEIbHbIM AHCK rpa- 
HYJIbI, COMep2KaulUH OKOO MHJIMMOHA MOMeKYJI, MOF Obl pacCMaTPHBaTbCA aHa- 
JLOTHYHBIM O6pa3om. Hanporus, cKomeHHe xopodussa B maTHax IlepHepa co- 
JepxKUT MpHOMM3UTebHO HMeHHO TaKOe YACIO MOJIEKYJI, KOTOPOe BbITHCJIeHO 
aid (POTOCHHTeTHYeCKOl eLHHUIbI. ONO uMeeT WHameTp 195 A. Oro 3Ha4uHT, YTO 
Ha 3TOM J[MaMeTpe MOxeT yoxwKuTEcA 19 Momekyn. Tak Kak, OMHAKO, WeHTPaJb- 
Had UacTb STOO MATHA He CoLepXKHT XMOpodussta, TO UMcTO 9TO MeHbule. py- 
THMH CJIOBaMH, MPH MIOCKOCTHOM paCcnouO*KeHuH B Mpekelax MepHepOBCKOro 
OCTPOBKa 3TO YHCO MOMeKyJI B Hem OyyzeT 200 —300. Ecam xe JonycTuTb, UTO 
OCTpOBOK uMeeT (bopMy FOpKH HIM TyOOKOli BAMHI, OHO MOXeT ObITb YBeuIH- 
YeHO B HECKOJIbKO pPpa3, YTO HAXORNMOCh Obl B MOJIHOM COOTBETCTBHH C MIpeAMOJ0- 
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NSIS ASASSS 


NANA 


2KeHHeM, 4TO C(OTOCHHTeTHYeCKaH eMHHWA HAXOAMT MOp@ouornyecky!O HHT 
npeTaunio B HalieHHbix I]epHepom, 9eMeHTapHbIX YaCTAX TpaHyJIAPHbIX AME 
KOB, (OPMY KOTOPbIX MbI IibITaIHCb H300pa3HTb Ha YKa3aHHOH BbILIe CXemé 
MoxHo JlonycTHTb, ¥TO Oeoe NATHO B WeHTpe ABJIACTCH MeCTOM, Te NPOUCXG¢ 
JLMT MpOllecc BOCCTAHOBJIeCHHA MOJIeCKYJI YIIeKHCJOTHI, Kya Mepesaerca cBeE 
TOBAd HEPA, BOCIPHHUMaeMAaA XJIOPOPHJJIOM. 


Hocrynuso 
14 III 1958 
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BHOXHMH A 


Axayemuk A. H. ONAPHH, K. B. CEPEBPOBCKAS xu M. C. BAPJAMHCKAS 


\M3YGEHHE AKTHBHOCTH PHBOHYKJIEA3bI B MPHCYTCTBHH 
rYMMHAPABUHKA 


B npogoumxenve HayaTbIxX HaMH HccJleqoBanuii (1) no B8aMMoselicTBUIO Oel- 
OB C NOMMCaXapHaMu B CBA3H C ABJICHHEM OOPa30BaHHA KOallepBaTOB, MbI H3y- 
AIH B3AMMOelCTBHe PepMeHTHOYO OeIKa — pHOoHyKsJea3bI c PHK B mpucyrcr- 
4M TYMMHapaOuKa. BpiOop pHOonyKJeasbl Obl O6yCIOBIeH 3HadHTebHOM 
sPMOCTAOWJIbHOCTbIO (epMeHTa B KHCJIOH cpee H JIerKOCTbIO eFO BbIeeCHHA 
KpucTalinueckom Bue. IlonyueHHblt HaMM MpenapaT Japa npu BsanMosei- 
BUM C ryMMHapaOHKOM B OMpejeJIeHHbIX YCJIOBHAX KOAaILepBaTHI. 

1% pacTBop pHOoHyKJea3bl Mocie Hausa CMeltuBaIu Ha xosony c 1% 
ACTBOPOM TYMMHapaouka; MOCIeAHHH NpHOaBJIAIH NO Kalam JO MepBoro Uc- 
S3HOBCHHA NOMYTHEHHA. SaTeM B PpeaKIMOHHYIO CMECb OCTOPOXHO MpHOaBAH 
N yxcycuyto KHCIOTY WO NOABeHHA OObeMHCTOrO OCasKka (MpH U36bITKe 
ACJIOTbI OCaOK pacTBopsetca). Iloq MukpocKONOM TakOH OCaloK COCTOHT H3 
YICJIbHBIX Kaliesib — KOallepBaToB. Kamau okpaliMBadu TOMYMAMH-Olay (cM. 
me. 1). 

B cBa3H C YNOMAHYTOM BO3MOXKHOCTHIO NOJIYYCHHA KOallepBaTOB IPH B3aHMo- 
HCTBHH PHOOHYKueasbl C TYMMHapaOHKOM MIpeACTaBJAIO OCOObIN MHTepec H3y- 
iTb AKTHBHOCTb (PepMeHTAa B NPHCYTCTBHU AaHHOrO NoOMMCaxaphfa U B aJibHeli- 
€M IIPOBeCTH HccleqOBaHhe 9TOH peaKWMH B KOAallepBaTHbIX CHCTeMax. 

M3BecTHO, 4TO JIM3HH, ABJIAIOULMHCA KOHUeBOM AMMHOKUCJIOTON B MOJIeK Yue 
AO0HYyKsleasbl (*), JerKO B3aHMOeHCTBYyeT c yrseBogamH (* °). Tlostomy Bax- 
) ObIIO BbINCHHTb, He MPOMCXOAUT JH Np B3aHMOfeHCTBHH pHOoHyKuIeasbl 
TryYMMHapaOHKOM H3MeHeHHe (MOTepA) AKTHBHOCTH (pepMeHTa. 

Kpuctamiaueckad puOonyksiea3a Oblla NoyyeHa HaMH W3 NosxKesyLOUHON 
ele3bl CBeXxKeYOHTOFO *%HBOTHOrO (6bIKa) HO MeToxy Kynurtua (°). [lpenapar 
KIbI NepekK pUctasusoBpiBasu. IIpH snexTpocbopese ua Oymare (V = 150 B, 
= 7 Ma) B MejlMHas-BepoHaloBoMm Oydepe (pH 8,6) npenapat depmenta Obit 
[HOpOseH. 

Ilo panee nomy4eHHbIM Hamu 2aHHbM (1) mpenapat ryMMuapaduKa mpu pH 6,9 
Jl OHOpoOReH. QuekTpodopes Ha Oymare JaHHOrO Mpenapata, mpoBeseHHbIH 
[HOBPeMeHHO C 3u1eKTpocopesom cbepMeHTa HM B TeX Ke YCMOBHAX, Tak7Ke NO]- 
sep ero ofHOpomHocTs. Ham npenapat PHK umen 9% cocdopa. 

OnpellereHue aKTHBHOCTH pHOOHYKJeasbl MbI IPOBOAWIH AByMA MeTOaMu: 
IOPUMeTpHuecKu C 2iKOHOreHOM 110 MeToxy Uenunora (’) u cneKxTpodotome- 
MueCKH Ha cnekTpototometpe C®-4. B aurepatype omucaH pA MeTOJOB C 
)UMeHeHHeM CreKTpodoTomeTpa; HekoToppie H3 HUX (**°) O1H3KH K MeTOY, 
)HMCHEHHOMY HaMH. 

OnbITH NPOBOAMHCbh B CeLYIOUMX YCNOBMAX: oONpeeseHHOe KONMTECTBO 
uCTaNIMMYeCKOrO (bepMeHTa, COXPaHABIMWerocA MOA CepHOKHCAbIM AaMMOHHEM, 
uTpudyruposamu 10 mux. np 6000 06/mun. OcafoK pacTBopAJH B HeOOJIbIIOM 
MUeCTBe BOI M [MalM3oBaiu mp 2° B xXouOMHOM KOoMHaTe. OTIHaJIM30BaH- 
Ii pacTBop (busIbTPOBaIH H B HEM ONpese AIM PHOOHYKIMea3Hy!0 AKTHBHOCTD. 

OnpeleieHHe NpOBOAMIM B CeMYIOUIUX NapasebHbIX mpo6ax. Om bi T- 
bi pactBop: | ma 0,25% pacrsopa PHK ua 0,1 N ateratHom Oydepe 
J 6,2: 0,5 ma pacrBopa depmenta (0,008 mr Oerka B 1 ma) u0,5 ma 0,1 N 
eraTuoro 6ydepa pH 6,2. KonTpPOmbHEe PacTBOP bh. 1) 0,5 Ma 

lela! 


pacrBopa (pepmeuta u 1,5 ma Oydepa; 2) 1 ma pacrsopa PHK, 0,5 ma Oydepa 
0,5 Ma Bogp; 3) 1,5 ma Oydepa u 0,5 Ma BOsbI. 
TIpo6pi romemjaim B TepMoctarT Ha | yac npH 37°. Tloce yacosou MHky6all 

K pacTBopy mpHOaBusid 2 Ma 0,25% pacrBopa a30THOKHCoro ypaHusia Ha 5 
TpUXMOpYyKcycuolt KucuoTe. PeakWMOHHad CMecb JIA MOMHOTO OcaxKMeHUA Oe, 
KOB HM HemepeBapenHoli PHK uuxyOupospann up 37° 30 MHH. wu QOBO_MIN 7 
KoHeuHOrO O6bema 10 Ma. Ocagok OTIeIAIM pH WeHTpHyrHpoBaHHu B TeveHE 
10 mun. mpu 6000 06/mun. 3 Kayo mpo6b! oTOupain no | Mi uM CxKMraJHl 
0,5 Ml KOHIGHTpHpOBaHHOH cepH 

Ta6auua 4 KHCOTHI HW 0,5 MI MepruypoiA WIA Me 

AKTHBHOCTS H MYTHOCTS pactBopa depmenta CICAYIOULCrO ONpenemeHHAa HY KICHHS 
HM KOMMJIeKca Mocwe HHKyYOauHH pH 40° Boro docopa KOJIOPHMeTPHYeCKMM Mi 


TOJOM, 

Axrdehocte ol) Myruocrn apt IlapanmembHo Cc KOJOpHMeTpHyeckH 

Bpems Ene) 400 mu ompeyenenuem cbocdbopa 1 ma dyrat 
suey Calvan KaxKOH mpo6bl pasBoquiu B 10 pas 

(MHH-) cbep- KOM- | qdep- KOM- 

ment |naexc | ment |naexc #MPOBOAHJIM H3MePeHHA Ha CIeKTPOMOT? 

: Metpe C®-4 B oOmacTH MOroueHHs pt 

300—240 mv. ! M3Mepenua upon ora 

0 64,0 | 67,0 |0,136 | 0,057 porns TpeTbero KOHTpOJIbHOrO pacTEd 

a0 52,5 | 66,0 | 0,141 | 0,060 pa. [lepecuer cnexTpotbotometpuyeckl 

60 49,5 | 61,0 |} 0,142 | 0,064 is é 

ae  M3MepeHHH Ha HYKJIeHHOBEIA docdba 


_-- TIpoBogxuiu mo MeToqy Cnupuua (27) 
TlonyyeHHble pe3yJIbTaTbI ONpeesIeHHA AKTHBHOCTH depMeHTa KOJOPHMeTPs 
4yeCKHM HM CMeKTpodoTOMeTpH¥eCKHM MeTOJOM COBMAaJIH. 
Jjanee HaMM Oblia HCCIeqOBaHa AKTHBHOCTb (pepMeHTa B IIPHCyTCTBHH Py! 
mMHapaOnka. Jia u3yyeHHaA B3aHMOJelcTBHA bepMeHTHOrO GesKa C TyMMHap 
OuKOM (OOpas0BaHHe KOMMIeKca) 06a KOMIMOHeHTa OpamH B OTHOUeHHN | ° 
{KOHMeHTpaluA OeKa B pasJIMUHbIX ombITax oT 0,4 fo 10 mr/ma), mpHuem K pa 
TBOpy OelKa pHOaBIAH HaBeckKy TyMMHMapaOuKa. Cmecb OCTaBJAJIM CTOR" 
B TepMoctTaTe B TeyeHHe 30 vu 60 MHH. MIpH 
40°. Ilocne sToro k He yo6aBnanu PHK u Ta6nuua 2 
BbIMIeYKa3aHHbIM MeTOAOM OlpeesAH aK- 
THBHOCTb (PepMeHTa H MYTHOCTb O@€JIKOBBIX 
CYCNeH3HH MPH OcaxKJeHHH TpHXsMOpyKcyc- 
HOH KHCJIOTOH. 


| 
AKTHBHOCTh (bepMeHTa HW KOMMWIeK« 
(B yP ua 1 Mi peakHOHHOH cMec! 


NoNo 


AKTHBHOCTb (epMeHTa onpelenaH mpH anecres epment Komnuexs 
KOHIWeHTpalun Oerka 0,008 mr/ma..MyTHOcTh = ————+—____™ 
CYCIeCH3HH H3MepAJIM Ha cCneKTpotboTomerpe { 15.5 35.0 
C@-4 npu 400 mu nocae ocaxmeHua ucxoL- 2 25,5 35.0 
Horo pacTBopa Oenka 10% TpuxmopyKcycHot 3 50,0 60,0 
KHCJOTON. 4 50,0 70,0 
4) 36,4 45,3 


Pe3yibTaTbI MPeABaPHTeMbHBIX OMBITOB 
mpeAcTaBeHbt B Tad. | 

M3 qanupix Tab. 1 BHAHO, YTO B MpHcyTcTBHH TyMMHapaOHKa He TONbK 
H3MeHAeCTCA CMOCOOHOCTh (bepMeHTa OCaxkaTbCAH OeMKOBbIMH OCaHTeJIAME 
4TO COBNaaeT C JIMTepaTyPHbIMH WaHHbIMu (13), HO H eFO AKTHBHOCTb OCTaeTC 
Oomee CTaOHJIbHOH K HarpeBaHHio upH 40°. IIlpencraBaano MHTepec MpoBecT 
STH OMNBbITbDI MPH MOHMKeHHbIX TemmepaTypax (). 

Pacrsopbl OeKa HM PYMMHapaOvKa yKa3aHHbIX BbIle KOHWeHTpalul cme 
iMBaM B OTHOWeHHH 1:1 MH HHKYONpoBanuM 24 uaca upu 2°. 

Tlocne wHKyOallMH peakKWHOHHaA CMeCb Mesa MOJIOUHO-GemyIO OMaecter 
i{H10, HO B IIPOTHBONOJIOXHOCTb HCXOLHOMY pacTBOpy (epMeHT B MpHCyTCTBU 
ryMMMapaOuKa HaM He yaBaslOCb OCaMUTb OeKOBLIMM OCAMTeEMAMU (TPUXJOF 
ykCyCHad KHCOTA, WMKPHHOBaA KHCIOTA, TAHHH). ITO ocak ene He HaGof ae! 
CH Wake IpH AMTembHOM (6—8 uac. npn ¢t = 18—20°) neficrBuu ocaquTens 
JlaHHble 10 ONpeseeHHIO aKTHBHOCTH (epMeHTa HM KOMMeKCa Mocie HHKy6é 
mHu mpH 2° B Tevenve 24 4ac. nmpencTaBueHbI B Tabu. 2. 
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K cmamte A. H. Onapuna, K. B. Cepe6poecxo u M. C. Bapduxcxot x emp. 1312 


a 


Puce. 1. Koatleppatsr 43 KpucTajmMueckoH pHOoHyKNeasbl C ryM- 
MMapaOHKOM. @ — HenocpefcTBeHHO Nocie OKpauIHBaHHsA, 
6 —uepe3 15 MHH. nocwe okpaluHBaHHA 


K cmambe I. H. Opaogou, « cmp. 1345 


Puce. 1. 5 cyroK nocne noppexkseHHsA Mp. Puc. 2. 10 cyToK nocne noBperKeHHA MbILI- 
A—IleNouKH Aep B NOBpPe*KACHHbIX MBILICYHBIX Ubl. A—CapKoAeMMHaA TpyOKa, O—arounTH- 
BomoKHax, 6 — MHoOnacTb. O6. 60, ok. 10 pyroulHe KeTKH B Heil. O6. 60, ox. 10x 


Kak MOxXHO BUeTb U3 Tab. 2, MpucyTcTBHe NomMCaxapHa CoxpaHsaer aK- 
MBHOCTb cpepMexTa. Ilo umMeiouluMca aHHbIM, y Takoro (bepMeHTa Kak HHBepTa- 
a podoKeH , MPHCyTCTBHe NOMMCaXapua Takxe CHOcoGCTBYeT COXpaHeHHio cbep- 
(CHTATMBHOK akTHBHOCTH (1*,1°), CxogHble pesybTaTbI ObWIH OTMeYEHEI H B IPY- 
MX paOoTax Halleli adoparopuu (1%). 

BuBpons. Jfo6apnenue nomucaxapuya K pacrBopy pHOoHyKuJea3bl CrO- 
OOCTBYeT COXPaHeHHIO aKTHBHOCTH (bepMeHTa pH HHKYOauHH B TeueHHe 24 
lacoB mpH 2° H B TeyeHHe | uaca npn 40°. 

IIpeqpaputenbuble JaHHble yKaSbIBalOT Ha 3all{HTHY!O POAb NomMCaxapuya 
10 OTHOIWeHHIO K pHOoHyKease. 


Macrutyt 6voxumun um. A. H. Baxa Ilocrynusto 
AkayemMHuw HayK CCCP 14 III 1958 
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LOK Wa JX bi 


BHOXHMH 


Ujen-Koppecnonyent AH CCCP C. E. CEBEPHH u Y B9M-MMHb 


MEXAHHM3M NIPEBPAWIEHHA 8-AJIAHHHA 
B MOWEGDHOM TKAHH KPBbIC 


B mpeapiyuett padote (1) Obi0 ycraHoBueHO, YTO OOpasoBanue NHsg B nouet 
HOli TKaHH KPbIC 3a CueT AOOaBMeHHOTO $-aylaHHHa MpOHCXOAUT MyTeM ero Nepé 
aMHHMpOBaHHuA Cc TocmeyIOWuM e3aMHHHpOBaHHeM OOpa30BaBLIHxc 

&-aMMHOKUCJIOT.B HacTOAeM COOOMLeEHHH pad 


& pmon CMaTPHBaeTCA Me€XaHH3M 9STOFO Mporecca. | 
aif IloctTaHoBKa ONBTOB 
8 HM Me€TOAH HCCHTeCHOBAHHSA | 
= 98 OnbITbI MPpOBOLMWINCh Cc KalluteH KopKa 
& BOrO CJIOA MOUeK Kpbic (Bec Kpbic 140—150 r) 
8 yy Hapecka Kallulubl B KomMUecTBe 300 Mr OMe 
2 ialacb B 1,7 ma cbocdbaTHo-comeBoH cMecy 
S He Coflepxalleli HOHOB Kauibuua (*7)*. O6nim 
8 0 OObeM peaKIHOHHOH CMecH cocTaBJIA 2 M: 
40 160 “OMA tr 7]. 
Gpema unkybauuu P O Z ‘ 
MIbITHAA WpoOa cofepxKasa 20 pMos. § 
Puc. 1. O6pazosanve 36niTounoro §=64/IaHHHa. KouuuecTBo Apyrux oOaBAeMbi 


KOJIMYCCTBA G-AMHHOKHCJIOT 3a CueT 
o6apienHoro 8-alaHHHa MpH HHKy- 
OalHH B aTMocdepe KucJIOoposa Ka- 
IWMUbI NOY€YHOH TKAHH KOHTPOJIbHBIX 
H OTpaBJICHHbIX M3OHHKOTHHHJITHApa- 
3HJOM Kpbic (cpeqHHe aHHEle u3 4 
OMBITOB; pacueT Ha 300 mr BaaxK- 


cy6cTpaToB yKa3aHo B TaOmHuax. MuKy6any 
MIpoBoyusiacb B aTMoctepe KHCIOpoza UT 
a3ota mpH 37°. ITIpuHmensapmueca MeToyi 
aHaJiu3a CM. B paOoTe(?). 

Iloqroropka KPpbIC JI} OMbITOB C H30HF 
KOTHHHIrHApasunom (MHI) mpopogusacs cc 


re hoe “ ae , es ruiacHo yKa3aHuam Bpayuuuiteliua u Asapx (* 
. — beat ’ 0 
HIKHHe © KpHBBIe — Tulotamunonaa COJIeBaH CMeCb, BXoAAMad B 30% KaseHHOBY! 
KresloTa musty (*), Obia cocTtapBeHa mo CruH6oKy 


Hesceny (5). 
IIpu nocranoske onpitos c MHI in vitro TKanepyto Kaluully OCTaBIAJIH B 
10 mun. mpu 37° c HHI, pacrBopexusim B 0,7 mu OycbepHoro pactBopa, sare 
oOaBAu cyOcTpaT M MpoBOAMIH UnHKyOalluN. 


Tlonyuenuble pe3ynNbTATH U UX OCOO6OCYKAeHHE 


B ompirax c noveyHoli TKaHbIO KpbIC, OTpaBsenubix MHI, 3a 4 vaca uHK’ 
Oalluu B aTMociepe KUCMOpOLa He GbUIO OOHAPY2KeHO OOPas0BaHUA U3O6KITOUHO! 
KOJIMYeCTBAa AMMHaKa 3a Cy¥eT B-allaHHHa, a B KOHTPOJIbHBIX mpO6ax 3a 9TO 
BPCMA HakallIMBaJIOCb OKONO 9 pmo. H3ObITOUHOTO aMMuaka (+). IIpu 3Tom ¥ 
XPOMATOrpaMMe KOHTPOJbHOKM poObl nNocle HHKYyOalluH HaliqeHO U36bITOUHC 
KOJIMYCCTBO G-aslaHHHa HW TuIOTaMHHOBOM KUCJOTLI, OOpas0BaBIUUXcA 3a cu 
oOaBleHHOrO B-aaHHHa, a B ONbITHOL Mpo6e OOHAPY2KeH TOJbKO H3O6bITOK | 
alaHuHa (cM. pue. 1 un 2). 

OTH (PaKTbI aloT OCHOBAHMe Mpenomaratb, uTO npH HHKyOalHHn 8-au. 
HHH TWepeaeT CBOlO AMMHOrpyniy cokepxKalemycaA B TKaHM MMpyBaTy. Tow 
TajOULHHCA d-aaHHH pearMpyeT MpH yuacTHu TIOTaMHKONMpyBaTTpaHcam 


* Cocras cmecu: 0,9% pacrsop NaCl 100 ma, 1,15% pactsop KCl 4 ma, 0,154 M pacts 
eee 1 ma, 0,1 M pacrsop NagHPO,, nelitpanu3zorannpiit 0,1 N pacrsopom HCl yo pH 7 
21 ma. 
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la3bl C 4-KeTOFOTapOBOl, KUCMOTOH, Cc OOpasoBaHHeM TyIIOTaMHHOBOIi KMCJIOTHI, 
1onBepraiomlelica B aTmMocdepe O, Ne3amHHMpoBannio. IIpu BBexeHHH Kpbicam 
WHT Mpollecc NWepeaMHHHpOBaHHA MeAY a-alaHHHOM M 4-KeTOrsHOTAapoOBolt 
‘MCJIOTOH B NOYCYHOH TKAHH KPbIC NOMaBMAeTCA, HU OnaroyapaA SsTOMy 3a cueT 
(o6aBs1eHHOrO 8-ajlaHiwa He NpOHCXOAUT UsObITOUHOTO OOpasoBaHHA TOTaMH - 
(OBOH KHCJIOTHI, a CJIeQOBaTeJIbHO M3ObITOUHOFO HaKOMJIeHHA aMMHaKa. 


Puc. 2. Ucuesnopenve $-anaHuHa 4 U365ITOUHOe Obpas0BaHHe %-aMHHO- - 

KHCJIOT MIpH HHKYOaWHH KalIHUbI NOYeUHOM TKaHH KpbIC, OTpaBneHHbEIxX MHI 

H KOHTPOJIbHBIX, B aTMocepe kKuCOopoqa. 1—4—7o wmHKyOayun; 9 — 

12—160 mux. nHKyOauuu, 13 — 16 —240 mun. unxyOauuu; 1, 2, 9, 10, 

13, 14 —c Tkanbio oTpapnennplx MHF xpuic, 3, 4, 11, 12, 15, 16 — c TKaHbI0 

KOHTPOJIbHBIX KDpbIC. |a@— B-alaHHH, O—«-allaHHH, 6 — roTaMHHoBaA 
KMcJIoTa 


J]ia Toro uTOObl MOMYYTh ZKCMEPHMMeEHTAIbHOe NOTBEP%KMeHHe BbICKAa3aH- 
FO MmpenoO*wKeHHA, MbI MOcTaBHIH 4 CepHH OMBITOB. , 

I.ITlepeamuHHupoBaHHe MEX Y B-anaHHHOM HU NUpPy- 
aTOM HY Mex Yy $-anlaHHHOM H a-kKeTOrMIWTApOBOK 
HCMOTOM. OnbiTs! NpoBosuH Cc NOYeYHOH TKaHbIO OTpaBseHHEIxX MH 
KOHTPOJIbHBIX KPbIC B aTMocdepe a30Ta. Ecim BbI,BHHYTad HaMH TunoTe3a 
paBeluBa, TO NOCIe HHKYOAaHN B OMMBbITHHIX MpoO6ax Cc LOOaBeHHbIM NMpy- 
TOM JlOJIXKHO HakallJIMBaTbCA H3O6bITOUHOe KOJIMYeCTBO a@-aslaHHHa 3a cuer B- 
@HUHa, a B OMBITHBIX MpoOax C AOOABICHHOH «-KeTOrIOTAPOBOH KUCJOTON 
ObITOUHOFO KOIMYeECTBA PIIOTaMHMHOBOM KHCJIOTbI OOpasOBbIBaTbCA He JOJKHO. 
1K BHO M3 Taba. 1, B JaHHOM CepHU OMbITOB MbI NOYYHIM O*KUMaBUINeCcA pe- 
JIbTATHI. 

Il. Tpopepka akTHBHOCTH PraAwWTAaMHYKONUPYBAaT- 
JAaHCAMUHASH. ONbITH NPOBOLHIH C MOYCUHOH TKAHbIO OTPaBJIeCHHbIX 
dT  KOHTpOJbHbIX KPbIC B aTMocdepe asoTa. J[aHHbIe TMX OMbITOB TaKiKe 
30PAT B NOMb3y Mpemaraemol Hamu runorTesbl. B onpiTHbIX mpoOax aKTUB- 
CTb IvIIOTAMMKONUPYyBaTTpancamMuHasbl CHuKaeTcA Ha 70—100% (cM. Ta6uI. 2). 
Cpe/IHeM BEJMYHHAa AKTHBHOCTH TIOTaMUKONMPYyBaTTpaHCaMUHasbl CHM2KaeTCA 

81—88%. B npembiqyux ombirax c B-amaHHHOM B KauyecTBe cyOcTpata 
t. puc. 1 u Ta6n. 1) akTHBHOCTb 3TOFO %Ke PepMeHTa MOUTH MOMHOCTbIO HCYe~- 
1a, PyIIOTaMMHOBaA KHCIOTa MOUTH He OOHapyxuBaslacb. PasHHila B pesyJb- 
‘ax, momyueHHEx B I u II cepuax onbirop, OObACHAeTCA TeM, UTO B M€PBOM 
yuae KOJIMYECTBO 4-aaHHHa, OOpasyiomeroca u3 B-anaHHHa, ODIO cpaB- 
TeJIbHO He€3HAUHTEJIbHBIM. 
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Ta 6.10 1 a) Aa} 


Tlepeamunupopanue mexyy B-alaHHHoM uM MMpoBMHOrpasHo KuCAOTOH u MexKAY 8-amaHHHo 

WU G@-KeTOrmOoTapoBol KHCIOTOH MpH MHKyOalHH KaUIMIbl NOYeYHOH TKAaHH KOHTPOJIbHBIX — 

oTpapseHHpix WHI xppic B atMochepe a30Ta B TeyeHHe 160 mun. I —B Kaxfyio mpod. 

jo6apeno 20 wmon. nupyBata; Il —B Kaxgylo npo6y AoOaBeHo 20 Mou. o-KeTOrOTap 

BO KHCOTHI (CpeqHHe JaHHble W835 OMbITOB C yKa3aHHeM MAKCHMAJIbHBIX OTKJIOHCHHH B ULMOJ 
na 300 mr BuaxKHO TKaHn) 


Hs6piTouHoe oOpasoBaHHe 
McuesHopeHue > 
G-aaHuna a-amlaHuHa | rcrbtney — 
J. Koutpoub +1,20 0,48 +0,14 
P 3,40 F479 | 2:08 Fo’g5 | 0,06 =0,06 2,14 
Onpit +1,06 +0,41 +0, 
2,94 Sign ASS) ayes 0,01 = 0,01 at 
II. Koutpoap -+0,71 +0,16 +0, 
2,79 0,59 0,28 Lys 1) oA 0,44 He 2, 
Onpit +0,68 +0, 22 +0,37 
1,32 —0,72 0,48 —0,416 0,08 0712 0,56 


Ta6auna 2 


Mepeamunupopanve Mexy MMpOBHHOrpaHOli H POTAMHHOBOM KHCJIOTOH UM MeX*KLy a-KeTOrOTA 

poOBoH KHCJIOTOM uM «-aJlaHHHOM TIpH MHKyOallMH KalHUbI MOYeCYHOH TKAHH KOHTPOJIbHbIX H C7 

papsenHpix MHI xppic B atmocibepe asoTa B TeyeHve 160 mun. | — nupoBHHOrpayHad KMCJIOT 

(20 umou.), rmotamuHoBas KucnoTa (20 wmou.), Il —«-Kerormorapopaa KucoTa (20 Mom.) 
a-anaHHH (20 umom.) (B wMouw. Ha 300 Mr BlaxKHOH TKaHH) 


II. Us6nirouHoe OOpasoBaHHe rIOTAaMHHOBOS 


I. H36p1rounoe O6pasoBaHue o-alaHuHa KUCJIOTbI 


Mronnira Gabe as chided Dn SR SOS CTb pa3sHOCTb ki 
KOHTPOJIb | ONbIT | P % KOHTPOJIb | OnbiT | % ¥ 
1 Deny —0,17 —107 190 0,17 —91 
2 1,61 0,58 —64 1,74 0,00 —100 
3 2,09 0,66 -—— 68 2,49 0,66 —73 


Hl. Ox«ucauTtTetbuHoe Re3aMHHHUPOBaHHe rAwWTaMb 
HOBOH KUCAOTH. B HacToauem pa3qeme paOoTb! NOyYeHbI JONOHY 
TeJIbHbIe SKCHECPHMECHTaJIBHbIe JaHHble, AOKA3bIBalouwwe, UTO MePBHUHbIM ak 
IeTOPOM AaMHHOrpynnbl §-alaHHHa CJ) 

2KHT NHMPOBHHOTpayHaA KUCJIOTA. 
OkuicnutenbHoe JesaMHHHpoBaHHe —TmioTa- HakonmeHve H3O6bITOUHOLO KOMMeC: 
MHHOBOM KHCJIOTEI Mp WHKyOaMH KalUMubI bier 
NOwewHOH TKAHH KOHTPObHBIX H OTpanner- Ba %-AJAHHHA MPH OTCYTCTBHH H3O0bITO 
HBIX KpbIC B ATMOC(epe KHCNOpoqaB TeyeHHe HOO AMMHAKA B pesyJibTaTe HHKyOé 
460 MHH. ¢ cy6cTpatom 20 pMoj. rioTa~- WH B-aulaHuHa B aTmocdepe KUCJIOpOD 
MMHOBOK KUCHOTH (B pmon. Ha 300 Mr  ¢ Karmulleli MO“eHOL TKAHH KPBIC, OTpE 
BJla2KHOH TKaHH) 
BaeHHBIX MHI, moxHo 6nwi0 TakxKe 067 


Ta6auuna 3 


HEOUP OUigs pou agon suas ACHHTD, lipeqmoslaraa, uTO B-aslaHHH I 
No Onpita | 
Supon a rare peaeT CBoIO AMMHOFpyMny “-KeTOrIIOT 
poBow KucuoTe. I ioTaMMHOBadA KUCH 
4 4,80 9,12 Ta Y KOHTPOJIbHbIX KPbIC CJIY2KHT HCTO 
2 8,40 9,17 HHKOM aMMHaKa H a-avla | 
-aJlaHHHa, a y OTIbI 
3 5,28 4,08 uf 


HbIX — TOJIbKO d-aJlaHHHa BCJIeJCTBI 
TOFO, 4TO Jleruf[pa3a rOTaMHHOBOH K 
CHOTbI HHakTHBUpyercA MHI. Uro6st ucksmowirh 9To npeqnosoxKenne, HYXI 
ObINO MOKA3aTb YCTOHYHBOCTH Weruspasbl TOTaMMHOBOL KUCHOTH NO OTH 
mennio K MHI. 

Mbt mpoBem WHKyOallMio Kalb MOYeTHOH TKAHM KpbIC B aTmMocdepe Kr 
MOpoka C PIOTaMHHOBOKM KUCOTON B KatecTBe cyOcTpaTa H yOeMHCh, 4TO a 
THBHOCTh Jer pa3bl TIOTaMHMHOBOM KUCJIOTHI, COMepxKallelica B KalliMile move 
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HOM TKAHM OMBITHBIX KpbIC, MOUTH He CHMKAaeTCH M0 CpaBHeHHIO C KOHTpomem 
(cm. Ta67. 3). 

IV. Bouaxauue HHI na pacmenaneune 8-anauuua in 
vitro. Mb noctaBunu onbir c KalmMuel noueunolt TKaHH HOPMAaJIbHbIX 
KpbIC, K KOTOPOH oOaBAIH pasmMunbIe KOMMUecTBa MHI, u na6mogann, uro 
MAI 8 konweutpauun 5-10? M topmosur pacnay 8-anaHuHa: oOpa3oBanne 
M3O0bITOUHOTO KO/IHYeCTBA AMMHAaKAa YMeHbulaeten Ha 84%, ucuesHoBeHHe 8-ama- 
HuHa — Ha 74%. [Ip tom okas3auocb, uto in vitro MHI, B qannpix YcOBUX 
OlbITa, TOPMO3HT TylaBHbIM OOpas0M TepeHoc aMHHOrpynnbl a-alaHHHa Ha 
@-KeTOFOTAPOBY!O KMCJIOTY H MaJIO BJIHHeT Ha TepeHoc amMuMHOorpynmbl B-asa- 
HHHa Ha MMpyBat (cm. TaOn. 4). 


TaOunna 4 


Be asane Pa3sIHYHBIX KOHWeHTpanHH MHI, qoOasnennoro k kallMue NoveywHoli TKAaHM KPbICc, Ha 

‘Mpeppatienve f-anawuHa pH WHKyOalHH B aTMociepe KHCNOpoqa B TeueHHe 160 mun. 

(cpequve JanHpre H3 4 ONBITOB C YKa3aHHeM MaKCHMAJIbHBIX OTKJOHeHHH B YMON. Ha 300 mr 
BJlaxKHOH TKaHH) 


Hs6n1Tounoe o6pasoBaHne 


KonuentTpaua HcuesHorenue 
VHP, moa. G-ananuna re a-anannua | THOTAMUHOBOR z 
| 5-10-8 2p GH ae | 4, OW Iain 7ea| O,62 a Gti Oren ag cham 
10-3 YSN Galena aie oe Pre oe? Th'3i, 3340 
5-40-8 5,9 T13h 3,601)? gal 0,87 +038 OH ee 
10-4 Be Bba lis 55s qiie (7.0979) 7a, 0s05) Eo rene), mnie 
sex sesnne | on HES on [E18 on [EOE oo [HO 79 


Ha ocHOBaHHH MOJYYeHHbIX IKCIMEPHMEHTAJIbHBIX JLAHHbIX MbI Wpenouaraem 
CYULeCTBOBaHHe CIeyIOUlero M€XaHH3Ma pacilenieHHA $-alaHHHa B NO“eUHOH 
TKaHH KDpBIC: 


§-amlaHaH 
25) | NMpOBHHOrpayHar 
NH,OH 10 2 aon ecHOTa 
o.-aJlaHHH (++ MayIOHOBbIM NowyadbAeruy?) 
| O,-KeTOr JOTapoBaA 
MHP a i KHCJIOTa 
PJOTaMHHOBaA KHCJIOTA 
Ana3po0n03 ———> | DPN?+, TPNt 
L 
NHs 


Mbt CuHMTaeM, UTO B mOoueyHOH TKaHH KPbIC CYILeCTBYeT TpaHCaMHHa3a, KO- 
TOpasd OCYULECTBIAeT MepeHoc aMMHOrpynb! B-allaHuHa Ha NMpyBaT. OTOT 9H3HM, 
corlacHo paHee nowyueHHbIM JanHbm ('), Ooee uyBcTBuTeseH K NH,OH, uem 
x WHT, 8B oramune oT ri10TaMHKONMpyBaTTpancaMHHa3bl. 

TakuM o6pas3om, B pe3yJIbTaTe IIpOBeCHHbIxX ONbITOB C KallluileH MOUVeTHOH 
TKaHH KDPbIC, HOPMaJIbHbIX M OTpaBeHHBIX MHI, ycranopseH HanOovee BeposT- 
HbI MYTb WpeppameHHi $-anaHHHa B NOYeYHOM TKaHH KPbIC, MPMBOAAUMH K 
o6pa30BaHHlo aMMHaka. 

Mockosckuit rocyqapcTBeHHbl yHUBepCHuTeT Tlocrynuso 
um. M. B. Jlomonocopa 13 III 1958 
IMTHPOBAHHASA JIMTEPATYPA 
1C.E.Cesepun, ¥Y Batt-muunb, JIAH, 120, NM 2 (1958). 7H. I. Memxko- 
a, C. E. Cesepuu, IIpaxrukymM mo OMOXHMHH 2KHBOTHEIX, M., 1950, crp. 50. 
A. Eee Dp ay HiT eu My Pa. As ap x Buoxumus, 22, 430 (1957). 4A. E. Bpa- 
H iu, E. B. TopsuexnxKkosa, Buoxumus, 14, 171 (GEO), Ine Syn GO a05 
k, E. M. Nelson, J. Biol. Chem., 56, 362 (1923). 
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PEOJIOCH fl 


M. H. AJIEKCEEB 


CXEMA KOPPEJIAWMH YETBEPTHYUHbBIX OTJIOQKKEHHH BACCEHHA 
p- BHJIOA HW WOJIMHbI HYDKHErO TEYEHUS p. JIEHbI 


(IIpedcmasaeno axademuxom H. C. Wamcxum 15 IiT 1958) 


Ilpeqaraemad CxemMa KoppeNAMMM COCTaBseHa Ha OCHOBAHHH OOOOuIeHHA pe- 
SYJIbTaTOB OOJbIWOrO YMCA HCCeELOBaHHIi, B TOM WIM HHO Mepe 3aTparuBato- 
WMX BOMpOChl CTpaTHrpapuu OTMOReHUH YeTBePTHYHOH (aHTpomoreHosBoli) cu- 
-TeMBI Oaccelina p. Bustos H AOMMHEI HM2KHErO TeyeHHA p. JlenbEI. PacuneneHue 
1€TBEPTHUHEIX OTIOXKCHHH BHINOHEHO 10 OOBIYHO MPHMeHAOWLeMyCA WIA Wpy- 
“UX OONlee [PeCBHUX CHCTeM MeTOLY, T. €. C HCNOMb3OBaHHEM MaseOHTOMOrHyec- 
<oro (*) H nameoduTonoruyeckoro mMatepHasa. IIpu stom yurena ompeyenenHan 
smelupuKa YeTBeEPTHYHOK CHCTeMBI, BbIPAaxKalOUladcd BO B3aMMOCBA3H OTOKeHUH 
» CYIMeCTBYIOULHM pesibedom. 

Ji BHeJeHHKOBOH OOaCTH, KaKOBOH ABIAeTCA TeppHTopua BusmiolicKol 
NajMHbl, pH HaIMYHH JOCTATOUHOrO MaMeOHTOMOTHYeCKOrO MaTepHasa HaH6o- 
fee IIPHeMJIeEMOH ABJIAeTCA MpeqiomeHHad B. M1. Dpomospm (4) cxema, cormacHo 
‘OTOPOH YeTBEPTHUHAA CHCTeMa JeIHTCA Ha Tp OTAeNla: 2OMMeHCTOMeH, MelCcTo- 
leH H rosoueH. B melicToueHe BbIeIAIOTCA TPH APyca — HHKHHH, cpelHul 
i BepxXHHi. B kayecTBe OCHOBHOrO KplTepHA [WIA BbIeIeHHA HanuOomee Kpyn- 
{bIX TAKCOHOMHYeCKHX MOpasqeseHu YeTBePpTHYHOH CucTeMbI B SIKYTHH MOryT 
IPHHHMaTbCA XapakTep H MacuITaO H3MeHeHHA (ayHbl H (B CpaBHHTeJIbHO Orpa- 
IHUCHHOH CTelmeHH) (IOpEt. 

B rpaHulax OTAe0B HaXOJAT CBOe OTParxkeHHe 3HAYHTEIbHbIe ITAIIbI B Peowo- 


i 


“MYeCKOM Pa3BHTHH, B pasBHTHH pembeda, peyHoli ceTH, (ayubl H Pslopbl Kak Ha 


eppuTopun Busolickol pnaguupi (7, °, 14), Tak Mw B Mpeselax OKpyxKaroulux 
y6nactei (7, ° 1%). Husuni oTfen He HMeeT CTOMb NOMHOrO OOOCHOBAaHHA, 
<aK Ba Gomee BepxHux. BpikemeHHe APyCOB OCHOBbIBaeTCA Ha CMeHE BUAOBOTO 
roctaBa (bayHbl H OOMleM H3MeHeHHH MaseoreorpauyeckoH OOCTaHOBKH. 

BaxkHY!0 POJlb IPH pacuIeHeHHH OTOXKeHMH YeTBePTHYHON CUCTeMbI HTparor 

A3MCHCHHA JIMTOMOrMYeCKOrO XapakKTepa, OCOOeCHHO 3aMeTHbIe B HHKHEYeTBEP- 
THUHbIX H SOMICMCTOWMCHOBHIX TOJULaX. 
_ Koppemsitua yerpepTHuHbIx oToxKeHHH Oaccelina p. Bustox H HMKHErO Te- 
yenua p. JleHbI mpeycTaBsaeT HECOMHEHHbIM WHTepec, TaK Kak MOUTH Becb Busion- 
CKUii OacceliH ABMAeETCA NepUrAAMaNbHOH OOacTbIO, a B HH3OBbAX p. JleHBI, 
B Mosloce, IIpHMbIKalouleli K 3ananqHomy BepxoaHbl0, IMpOKO pasBUTbI OOpaso- 
BaHHA JeqHHKOBOrO KOMMeKca. IIpoBeseHHoe HCCeROBaHHe MOSBOMACT OMpe- 
JeHTb MONOKeHHe OMeMeHeHHA, CBASAHHOTO CO S3HAYHTCJIbHbIM JICQHHKOBBIM 
weutpom CepepHoit A3Hu, B CXeMe, COCTaBJIEHHOH B OCHOBHOM Ha MaTepuase Me- 
PHrIAWMabubIX TeppHTOpHH. 

TIpu conocrapnenun (Ta6. 1) ucnomb30BaHbi CoOcTBeHHbIe HaOJOLeHHA, 
ONHCaHve pa3spe30B YeTBePTHYHBIX OTOHKEHHH M Teppac P. Jlenpt C. A. Crpea- 
kosa (2) u A. V1. Tycesa (°), qaHHbIe 10 UcKOMaemol cayHe deTBEPTHYHBIX MIIe- 
KOMUTAIOULUX, H3BecTHBIe U3 pabot V. A. JLy6poso (°, ’), 9. A. Banrenreum (")s 
5, VW. Pascxoro u gp. (4), pesybTaTb! NaseokapnosOrHyecKHX, MasHHOMOrH- 
yeCKHX ONpelemeHHi, ompedeteHuA coyeprxKaHHA (ropa B KOCTAX. 

Co6panHubiit 3a nocseqHee JeCATHMeTHe MaJIeCOHTOJOFH4eCKHH MaTepuad Haer 
BO3MOKHOCTh BBIeITS OCHOBHBIe pyKOBOAAMMe KomMeKcpl. [vis HMKHETO 
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oTjesa YeTBepTHYHOl CucTeMbl B LlenTpasbHOH AKYyTHH, NO WaHHbIM 9. A. Bax 
renreiim (2), xapaktepHbl: Elephas cf. meridionalis, El. cf. namadicus, Equuj 
cf. sussenbornensis, Alces latifrons u Trogontherium cuvieri. B Gaccelne 
p. Busiox u3BecTHa 10Ka TOsbKO OfHa HaxoyKa 3y6a El. meridionalis U3 pal 
ona r. Busmtolicxa (°). HuxkHenseHcTOleHOBbIN KOMIMVI€KC, CXOJHBIH C THPaCiOJIb 
ckuM Kommtekcom B. V1. Ppomorna (*), 10 HalHM COopaM IIpecTaBJIeH OCTaTKaME 
Elephas wiisti, Rhinoceros mercki, Equus cf. mosbachensis, mpowcxo,AulHME 
“3 amuiosusn IV (50—60-merposoii)* reppacbt Bumioa (/, 7). Co cpeqHemlericTo 
ILCHOBbIMH OTJIOXKCHUAMH, WMPOKO pasBUTbIMM Ha TeppuTopuH BuvrwlcKou Bia 
MHI, CBA8AHbI OTCIbHbIC HAXOAKM NpescTaBuTeseH xa3apcKoro (') dayHucTH 
yeckoro Komiviekca. B BepXHHxX 4YaCTAX paspe3a CpefHero NeMCcTOWeHa HM B OT 
JIOKCHHAX BepXHero Ielicrowena Kak B JomuHe JlenbI, Tak HU B OacceliHe -Busios 
B OOJIbIOM KOJMUCCTBE BCTPeuaIOTCA KOCTHbIe OCTATKH (PayHbl BepXHeraeo/U 
THYeCKOrO KOMMJIeKCa. 

Hecmorps Ha o61mee OMHOOOpasne YeTBeEPTHUHOK HCkONaemMol (plopHl CuOupu 
JIA PaBHHHHOM ceBepo-BocTOuHOH uacTH CuOupcKol miaTpopMbl HaMeuaroTcs: 
yeTbIpe CbIOPHCTHUeCKHX KOMIVICKCA. 

OTH KOMMVJICKCbI YCTaHaBJIMBaloTCa Ha OCHOBaHHH H3y4eHHA MAKPOCKOIIN i 
yeCKHX pacTHTembHbIx octaTKop (A. H. Kpuurodosny, I]. HW. opodees: 
IO. M. Tpocdumos, A. HW. 3y6xon u T. E. Lipipuua), cnopoBo-nblIbieBblx ana! 
mv3osp (P. E. PurepMaHu ap.), a TakxKe reosoro-reomop@oviorHyecKHX Hcceo! 
BaHHH B Oaccelinax pp. Jlenpt, Bunion u Anjana. Cambiii 1peBHuH, 90m1eHCTO 
IeCHOBbIM KOMMIeKC COCTOHT H3 MIpescTaBuTeseH HeOreHOBOl H THMHUHO YeTBep 
THUHOH (bopbl. CpeqH MHOFOUHCJICHHDIX PaCTHTeJIbHbIX OCTATKOB OMpeeseHb! 
Picea Wollosowiczi Suk., Picea obovata Ldb., Picea u3 cekunu Eupicea Lari» 
dahurica Turcez., Pinus monticola Don., Pinus sp., Tsuga, Betula, Alnus 
Juglans cinerea L. (memkue mogpl). 

Crenyroului cbiopucTuyeckHii KOMMIeKC XapakTepeH JIA OTIIOKeHHH HUN 
Hero muieHcTouWeHa H HHKHeEH YacTH cpeHero MelicToweHa. OH BKWOUaeT Ha 
pALY C TpaBAHHCTbIMH PaCTeHHAMH, OOBIUHIMH JIA JIYTOBbIX JaHAWapTos,mper 
cTaBuTeleH JecHol duoppr — Picea obovata Ldb., Picea anadyrensis Kryscht. 
Larix dahurica Turcz., Pinus sp., Betula, Alnus. 

Bo BTopok NomOBHHe CpeAHero MeHCTOMeHa MOABJIAIOTCA PACTHTeJbHbIe CG 
OOulecTBa JIeECOTYHApoBoro, a Ha ceBepe —TYHApOBOrO THNa, yKa3bIBaroul 
Ha 3HauMTebHOe NOXoNO,aHHe. Xomofomo6uBaa csiopa mpocsexuBaerca I 
KOHIa MJIeHCTOMeHa, MOCIe YerO PaCTHTeIbHOCTh MpHoOpeTaeT B OCHOBHOM CO 
BPeMeHHbIH OOK. 

Koppesalua BHJIOHCKHX H JICHCKUX Ppa3spe30B MpekcTaBAeT OMNpeleeHHYF 
TPYJHOCTb, CBASAHHY1O C OTCYTCTBHeM B BusolicKol BUaHHe J@RHHKOBHIX 06 
PasOBaHHH, CTOJb WHPOKO pa3BHTHIX NO MpaBoMy G6opTy omHHb Jlenpr B e 
HWOKHEM TeveHHH. 

Mmewouiica muTepaTypHbIli MaTepHasl U MOeBbIe HaOMOACHHA NO3BOAIO 
yCTaHOBHTb IIPOCTpaHCTBeHHY!0 CBA3b M@XKAY MOPeHOH 3bIPAHCKOTO ovleMeHE 
HMA UM CPJOBMOPIAWMaJIbHbIMH OTJIOXKEHUAMH, BCKPbIBAIONIHMMUCA B OOHAXKeHHA 
seporo Oepera Jlenbt. Kyckn 3ToH MOpeHbI 8aKJIIOUeHE! B aJIJIIOBHM 45-mMeTpoBo 
BepXHellIelcTowenoBoli Teppacsi Jeb y noc. Kurauck. 25—28-merpopas Tet 
paca STOW PpeKH COep2KUT NepeMbIThIit MOPeHHbIli MaTepHa. Takum O6pasom, Mak 
CHMaJIbHOe NPOABYXKeHHe SbIPAHCKOLO JIeHHKa Ha 3anal BIVIOTS Jo Jlensl, ou 
BUJHO, COBNaqalo C POpMHpOBaHHeM aJOBUA 45-MeTpoBoOli TeppacHI, KOFI] 
MaTepHaJl MOPeHbI MepeHocwuicsa Cc WpaBobepexbsa JleHbI H VaCTHUHO OTK MAIbIBAal 
CA B MeC¥aHbIxX OCaqkaX Teppachl. 

B jomune Bumos B 2TO BpemaA user (POpMUPOBaHHe aJIOBHaNbHO Tom 
I] (22 —28-merpopoii) Teppachl, 3aK10UaIoIlelt OCTATKH XOMOONOONBOL (bulop 
u dayubt (Ta6. 1), mceBzomopdo3h No CHHTeHeETHYeCKUM JIeLAHbIM KNHHES 
KpHOTypOallun MH [pyrve MpusHakH, CBUeTeMbCTBYIONLe O CYLIeECTBeEHHOM Ht 
MeHeHHH KJIMMaTa B CTOpOHY moxomnoganusa (2). 


* BuicoTsr Teppac CuUHTaWTCA OTHOCHTeMbHO ype30B pek. 
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Crpaturpapuyeckad cxemMa YeTBepTHUHbIX (aHnTpor 


> S Busmoitickaa pBnaquHa 
eo: je) a 
a G 
Slag] & 
elsel & Coyepx. 
Saiiecn ey Ornoxennsa @Payna cdTopa B @nopa 
Es Oe, a. KOCTAX 
FOSS eR 
AnmopHit pycna u Coppemennaa CoppemenHast 
nS NOUMbI, O8epHo-OoO10T- 
= HbIe OCaAKH, 9OOBbIC 
= OyrpucTble WecKH, 7e- 
© JNOBMUAJIbHO- CON LOK- 
WHOHHbIe O6pasoBaHUA 
TlokpoBHple WemoEn- Elephas primigenius @Pnopa xono_nont sme- 
AJIbHO-COJHPNIOKUHOH- | (No03qHero THMa) Rhi- cocTenH (ecOTYHAPb!) 
Hble H O8epHble OTsO- | noceros antiquitatis, 
*KeHHA. Annwsni I | Equus caballus, Bison 
Teppacbl. OqHOBOspacT- | priscus deminutus, Al- 
HbIe C aIOBHeM H Go-| ces alces, Rangifer ta- 
‘= | mee pannue nokposutie, | randus, Saiga tatarica 
= | B TOM 4HCyIe WéCCOBHO- 
A. | ube oTsowenua 
2 
= Agsosuit I] Teppachi Elephas primigenius @nopa XonoqHOH se- 
iy ic cunreneTuyeckumu | (B ToM yHcne Elephas| Or 0,03 qo| cocrenu (necoTyHyApEl) 
Me€pSJIOTHBIMH edop-| primigenius paHHero 0,15 C yBesJINYeHHEM TIbIJIBILbI 
2 MalUHAMH B cyrsguHuc- | THNa) Rhinoceros anti- TpeBecHbIX B HWKHeH 
By} _ |__| Tex mu mecuanpix uac-| quitatis, Equus cabal- yacTH paspe3sa 
OF ees TAX paspe3soB. Ospax-| lus, Bison priscus de- 
a} © Hb ammoBn ii minutus Alces  alces, 
S|) ew) S Rangifer tarandus, 
| at 2 Ovibos moschatus 
o a & 
|| “<4 SaaS CyrHHKH H TrHTTHH Elephas primigenius, 
=|] =] &] B uokone I tTeppacnr| Equus caballus, Bison 
Saleaieou on |) Bamon: priscus aff. longicornis. 
eles sith ee Anmoezuti [lI reppacpi Tlpiipua mecuol pac- 
- ele Busmoa u Mapxua. Au- TUTebHOCTH, OOJOMKH 
SS |pete JNOBH OCTABJICHHBIX ApeBecuHbl claOok cTe- 
eS fomuH B_ Oaccelinax Elephas_ trogontherii neHH doccHJMNsauuHn 
& Tronra u JlnHau (?) 
a 
vo 
a Aunsmonui 1V Teppaci Elephas wiisti, Rhi- | Or 0,241 no F\pepecuvHa KpynHbIx 
& Buona uw Mapxu noceros mercki, Equus 0,26 Repepbes, wuuwKu Pi- 
2 cf. mosbachensis cea obovata, Larix da- 
fo e hurica u Picea anady- 
fa rensis B 3HaYHTeIbHOM 
ES cTeneHH (occH1H 30- 
= BaHHble, 
Agmoent V teppacpi _UImmxu Larix dahu- 
Bunton un Mapxu rica 
Anmoxnuii VI reppacst Bepoatuo (?) Elephas 0,26 B  cnopoBo-iblwibie- 
= Busioa uw Mapxu. On-| meridionalis BbIX CNeKTpaX TIbIJIbila 
+ HOBO3pacTHble, aul JI}0- OopeatbHEIX pacTeHHii 
eS BHaJIbHbIe HaKOMMeHHsI C 9JIeMCHTaMH TEIIVIO~ 
@ Ha papHyuHax Mapxun- jo 6u BO TpeTHYHOU 
3) cKo- LOHTCcKOrO MexTy- (propbt 
3S pepeuba H B HHSOBbAX 
fe) Busnosn. AssmnoBni 
@ mpesneli JOMuHEI B 
BePpXOBbAx JIYHXIt 
SS A ee! 
AH, t. 120, Ne G Anexcees 


Ta6auna ft 


)PeHOBHIX) OTOXKeHHIt BusolicKoH Bia HHbI 


BemlecTBenHbIh cocTaB 
ANMIOBHAIbHBIX OTIOMKCHHH 


Jlonuna uuxkuero TeyenHa p. JIeHLt 


IlpeumyujecTBeHHO BaJlyHHO- 
rasieyHbiit CocTaB PYCJIOBbIxX 
cdbamnit B OG6NacTAX JeHy Walluu 
Il NecuaHbli B 30HAX aKKYMy~ 
JIslHH. BpicoKoe cojepxxaHue 
nupokceHa 


Aasmosul pycna u nolimpl. B paspesax MoluMbI CNOpoBo- 
MIbIIbIeBLIE CIEKTPbI TaexHOrO Tua. TOPpAHHKH C OCTAaTKaMH 
[pepecuubl. OsepHo-GosOTHble oTMOKeHHA. KymbTypHEI coli 
HeOJIUTa B OCHOBAHHH COBpeMCHHEIX Nous. Toph u necoK 6— 
10-meTpopoit Teppacbl Repth! Jlenbt 


TlpeumylecTBeHHO raJleuHbiit 
cocTaB pyCsOBbIx alii B OO- 
macTH Jenyauuu w necyanbiit 
B 30HaX akKKyMY JAH 


Ulupokoe pasBuTHe CyrJH- 
HHCTO-Cylecu aHbIX ocaAKOB. 
TaneyHukn UMelor MoxynHeH- 
Hoe 3HayeHHe 


IlpeuMylxecTBeHHO Mecuanble 
ocaqKu, B O6JlacTAX Reny alu 
mec¥aHO-rasle YHHKOBbIe 


PMOBHOrIAUMAIbUbIe H JICHUKOBLIC OTMOKEHHA CapTaHCcKoH 
CTaJUuH 3bIPAHCKOTO OJIeeHeHHA. 

Annosul I Teppacbt c dmayHow BepxHenaweomMuTH4YecKOorO 
Komnuekca. B xenpte Jienbl anmoBpuh 12—15-metTpopoi Tep- 
pach! ¢ @aynoi BepxuenaseomuTHYyeckoro KomMseKca. OfHO- 
BOSpacTHble C avlmOBHeM H Ooslee paHHHe MOKPOBHbIe OOpa3zo- 
BaHHA Cc ocTaTKamu Elephas primigenius u Bison priscus. 

AJJNOBHabHbIe OTJOKeHUA I] Teppacbl c dayHoK BepxHe- 
naseoMuTHyeckoro KommseKca 


Ajmopuambuble oTmomeniia 40—45 M Teppacbl c BKOGe- 
HHSMH MOpeHbI B paiione 2KuraHcKa. MopeHa HH dsOBHOrsA- 
WHaJIbHbIe OTJORKeCHHA SbIPAHCKOrO OJeMeCHeEHHA Ha NpaBobe- 
pexbe JIenbt. 

CuHXxpoHHbie amtmopuio 40—45-meTpospoh Teppacbi H 60ee 
ApeBuue necuaHble HakolJieHua B Oaccelivax JlHHaU, Xopy- 
onrka, CrorioHfe, SiiskuuT u KanuMaap c OCTaTKaMH cbayHbl 
BepXHeMaJICONHTHYeECKOrO KOMMVIeKca. 

Anmosuk 60-merpoBol Teppacbl c OcTaTKaMH xONOLONIO- 
6uBOK dmopbt 


Anmosui 80-metpoBolt Teppaccnt. 
Anmosuii 100-mMetpoBoi Teppacbl c nblibuol ApeBoBU_HO 


Boece OF Gepesbl H OJIbXH B NPHyCTbeBOi yacTH peKH 
eHbI 


TlopcemecTHo TaNeyHo-Ba- 
JlyHHble rpy6o0 KococNOHCTbIe 
OTJIOXKeHUA C BBICOKHM COep- 
2%KaHHeM MHpOKceHa B TAKeNOK 
cbpakuHH 


TlecuaHo-raneynbie OT 0%Ke- 
HHA C NOCTeNeHHbIM yMeHbWe- 
HH€M cCofepxKaHHA MHPOKceHa 
BHHS no Bustoro 


Tlecuano-rameuHble OT 0*Ke- 
HHA B OONaCTH eHyLauHn, 
MpeHMyyecTBeHHO TecuaHble 
Ha aJWNOBHaJIbBHBIX PaBHHHAaX C 
HH3KHM cofepxkaHHem MuHpo- 
keeHa B TaxKeNOH dpakunH 


Anmopnit 140-merpopoli reppacbl, saksouaroulHf BbiBeTpe- 
Jbili ragewHHk 


Anmopul 0. Capfaax B menbTe Jlenpr c ApeBecnHoli Pinus 
u Larix, wumkamu Picea obovata, P. Wollosowiczi, Pinus 
monticola, Larix dahurica um namogzamu Juglans cinerea. B 
CNOPObO-NbIJIbUeBOM cneKTpe Mbluibua Pinus, Picea, Betula, 
Tsuga, Alnus 


_ Csnoxol o6pasopanua anoBusa 45-merposoii Teppacnl p. Jlenbr win c mpey- 
MecTBYIONIMM BP€MCHEM €CTeECTBEHHO CBSA3bIBATb MeCUaHble HaKOMJICHHA CKBO3- 
HBIX JOUIMH, HECKOJIbKO HalOMHHAIOWMNX OTOXKeCHHA JOMMHHEIX 3aH_poB. [o- 
oOuble OOpasopanusa, pacnpoctpanenHbie Mexyy 65° u 67°30’ Mexky 68°30’ 
u70°c. w., orHecennt I. ©. Jlynrepcray3eHom (?°) uacTbi0 K JOMHAaM PA LH006- 
C€KBEHTHOYO THIa, H CBOHM IIpOHCXOx*KCHHEM OHH, MO MHEHHIO 9TOFO HcceOBa- 
TeNH, OOAZAHbI JBYM WMPOKHM JI€HHKOBbIM S3bIKaM, 3aNpYAUBIMM JOMHY 
JleHbI B 9NOXy MaKcuMaJbHOrO OeneHeHHa. Creqyer OTMeTHTb, YTO NOKa HeT 
AOCTATOYHOTO MaTephada, NOATBepxalollero NoLMupyxuBaHHe JleHbI JeLHHKOM, 
XOTA €fO BIHAHHE Ha XapakTep Pe4YHOO CTOKAa B 2NOXy OeeHeHHA pepcTaB- 
JIAeTCH HeECOMHEHHBIM. 

TlonoxeHve atnosua 80- u 100-merposoit reppac HuxKHeH JleHEI B crpaTH- 
rpaduyeckom, paspese MOXKeT ObITh OMpesemeHO MyTeM MpociexHBaHUsA BCerO: 
| TeppacoBoro KOMIWIekCa NO MpOAOMbHOMY Mpodusio BBepxX m0 JomnHe JleHbI JO: 

PaHOHOB, B KOTOPBIX JaTHPOBKH aHaJIOPMYHbIX TOL, MOCTAaTOUHO OGOCHOBAHEI. 
“OTOT BOMpoc OTUACTH pellaeTcA COMOCTaBICHHeM C Gouee MOOZLIMU OTIO2%KEHH- 
AMM, 3aKJIOUAIOULHMH OCTaTKH (ayHbl BepXHeMaseOMHTHYeCKOFO KOMIIIeKCa, 
4c Coulee PeBHUMH ZOMMelCTONeHOBLIMH TouMaMH. Ilo HauIHM MpescTaBeHHaAM, 
oOpasopanue asioBpua 100-merpoBoit Teppacbl OTHOCHTCHA K NepBOH nNomOBAHe 
cpeyqHero rvleHcTollena. 

) B palione noc. CuuktTs9x Ha6sl0qaeTcaA mpucmonenve 100-merposoit Tep- 
‘pach K 140-merposoli. Ausi0BHasIbHbIe HaKOMJeHHA Mocieqnel, CyqA m0 UX 
BbICOTHOMY II0J1IOXKCHHIO WH MPHCYTCTBHIO BHIBeTPeOrO TaleuHHKa, MO aHasOrHH 
C OTJIOXKeHHAMH B Oacceline cpeszHel Jlenpi (1%) u Bustos MoryT ObITb OTHECEHEI 
K HMKHeMY MvieHCTOeny. 

QDonelcTOMeHOBble OTJIOXKeHHA, WHPOKO pacmpocTpaHeHHble B Mmpememax 
Kak JlencKoi, Tak H BusmiolicKkol JOMH HM aJIJIOBMaJIbHBIX paBHuH Llentpamb- 
HOH SIKYTHH, XOpOwIO COMOCTAaBIAIOTCA NO PAY XapakTepHbIX MpH3HaKoOB, 


-TIPH4eM OCHOBHBIMH ABJIAIOTCA: IPHYPOYeHHOCTb K CaMbIM BbICOKHM TeppaCOBbIM 
YPOBHAM HJM aJIJIIOBHaJIbHbIM PaBHHHAaM, B KOTOPbIe BPe3aHbl IJIeHCTOMeHOBbIe 
Teppacbl; CBOeOOpasHbI COCTaB (JIOPbI; BbICOKAA CTeNeHb BLIBETPeJOCTH Prayey- 
HHKa HW MpeoOaqaHHe YCTOMYMBbIX MMHepaJIbHbIX KOMIIOHEHTOB B TAXKEON 
cpakwuH. 

Takum O6pa30M, JIA YeTBEPTHUHIX OTMOKeHHH Bustolickoro u HuxKnemex- 
CKOrO OacceHHOB BbIAeIAIOTCA MAPKUPYIOWe TOMLIN, MOSBOMATOMLHe C MocTaTou- 
HOH YBePeHHOCTbIO MPOW3BeCTH COMOCTABJICHHE AJIJIIOBHAIbHbIX MW Jie {HAKOBbIX. 
KOMIIJI€KCOB. ; 


TeomorHueckHH MHCTHTYT d Hocrynuuo 
Axayemun HaykK CCCP 10 III 1958 
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Jlorzaynn Aranemun nayrx CCCP 
1958. Tom 120, Ne 6 


TEOJIOVH fi 


M. M. TPAYEBCKHM 


HOBbIM POJT OCTPAKO H3 MAJIMHOBCKHX CJIOEB 
K YMBbILIEBCKOrO 3ABOJDKbA ; 


(IIpedcmaeneno axademuxom H. C. Wamckum 13 III 1958) 


B wuxxkHem Kap6Ooue Bouro- YpadbcKol OO aCTH B MOCeHee BPEMA BbIABJICHE 
TbICAYCKHJIOMETPOBaA MOIOCA MOMLHbIX PaSHOBOSPaCTHbIX TepPpHFeHHbIX TOJILL 
PpasBHTbIX HHOrAa B HeMOcpescTBeHHOM GH30CTH Apyr oT Apyra. B pacuene 
HUM 9THX OTORKeHHK BaKHAA POMb MpHHasexUT ocTpakogzamM. HuxHUM We 
HOM TeppHreHHOl TonuIM KyiOpmmescKoro 3aBom2KbA, H3BeECTHOK CBOeH HedTe: 
HOCHOCTbIO, ABJIAIOTCA MaJIMHOBCKHe cwiou ('), BO3pacT KOTOPbIX NO HaxOlKaY 
O6paxuonog H Cop ycTaHOBJIeH Kak BepXHeKH3e0BCKHH. JLx STON TOMI BbISbI 
BaeT CHOPbI BOMpPOC O B3AHMOOTHOLMICHHH MaJIMHOBCKHX CJIOeB C MOACTHIAaIOWuM? 
H3BeCTHAKAMH HM OO OTHECCEHHH 9THX CIOeCB K TYPHeCHCKOMY HJIH BH3eHCKOM) 
sapycy. 

J{1a yTOUHeHHA CTpaTurpapuu HaMH MpoOBeseHoO u3y4yeHHe ayHbl OCTPaKO) 
3 TeppHTreHHOH TOMUIM WM MOACTHMAIOULMX KH3eIOBCKHX H3BeECTHAKOB, elle Hé 
OmMcaHHOH MOHOrpaduyeckuH. OOHOBMeHHe (ayHbl OCTpakO, OTMeYeHHOe B Ma 
JIMHOBCKOH TOUIULe, CBUAeTeIbCTBYeT O CTpaTHrpactwyecKOM XapakTepe KOHTaK 
Ta TeppHreHHOH TOMMH C NOACTHMAIONLMMH M3BeCTHAKAMH. 

Han6ouee XapakTepHbIM HOBOOOpa3s0BaHHeM MaJIHHOBCKOrO KOMIVJIeKCa OCTpa. 
KO], ABJIACTCA BbIAe ACMbIM HAMU HOBBIN poy Quasiparaparchites, 3ameyaTesbHbll 
CBOHM MaCCOBbIM paclipocTpaHeHHeM. ITO MO3BOMAeT JIeEPKO OTIHYATb MaJIMHOB 
CKY!O TeppHreHHy!0 TOJLMLY OT Ooee APeBHHX TeppHTeHHbIX TOJIUL, HampHMey 
OT JIMXBHHCKOHM TOMI, pasBHTon B TaTapun, Jia KOTOPOM XapaKTepHbI mpescta 
BuTemuH cem. Lichwinidae (?), orcyTcTBylolulve B MaJIMHOBCKOM TOJUIe. 

IWupokaa u3MeHUHBOCTS CPOpM, OTHOCHMBIX K HOBOMY POW, C Hallie TOUKI 
SPeHHA, yKa3bIBaeT Ha PaCllaTaHHY!O HaCeACTBEHHOCTh, POPMHPOBaHHe H 2KO 
reHe3 STOrO pofla B YCJIOBHAX HauaBllierocd OmpecHeHua Oaccelina Kamcxo: 
KuHesbCKOH BMaMHbI HM CMeHbI KapOOHaTHOM CeAMMeHTAlMH Ha TeppHreHHyK 
B CBA3H C perMOHAaJIbHbIMM NOXHATHAMH B CaMOM Hauawie BU3elHCKOrOo Beka. C STHMI 
MOXHATHAMU, H3MCHMBIIMMU JKONOFHYeCKyI0 OOCTAHOBKY axe B pawOHax C OT 
HOCHTeIbHO CTaOWIbHbIMH YCIOBHAMH CeMMeHTAlMM, CBA3aHO OypHoe cbopmMo 
oOpasoBaHve BO BCeX OCHOBHHIX rpynmax dayHbt (30Ha Caninia 2). 

PyKkoBoyaujee 3HaYeCHHe HOBOFO pola OCTPaKON WIA MAIMHOBCKHX CJIOEB 1 
OTCYTCTBHE eFO B MOACTHMAIOULeM YePHbIHHCKOM H MOKPbIBaIOLWeM ACHONOMAH 
CKOM NOMbApycax MOATBepxaeT WemecooOpa3HOCcTb BbIeeCHHA MaJIMHOBCKH: 
C10€B B CAMOCTOATEJIbHBIM MaJIMHOBCKMH NOAbAPyc B COCTaBe BH3e, Ha UTO MI 
ykasbipand paubite (*). IIpupogqum onucanuve poya, coctaBienHoe no JBy) 
BH aM. 


CEM, LEPERDITELLIDAE ‘ULRICH ET BASSLER, 1906 (4) 


Pon Quasiparaparchites Grachevsky gen. nov., 1958. 

Tun poja. Quasiparaparchites malinovkensis gen. et sp. nov. Me 
VIMHOBCKHe con Kyli6pnmesnckoro SaposKba. 

Wuaruos3. PakopuwHa KpymHaa, 3aKpyrvieHHO-NATHYTOMbHas, C acu 
MeTPHUHBIMH KOHIaMH, C TIPpAMbIM CIIMHHBIM H YIOBATO-OKPYTVIeHHBIM Oprou 
1322 


abIM KpaeM. Hepequuli konel Bbie MH ANMHHee Baquero, 3aKPYTJICHHO-YTJIOBa- 
MIM, CKOWeCHHBIH K OplomHomy Kpaio. IIpapaa crBopKa HepaBHOMepHO OXBaTEI- 
3aeT JIEBY10 BUOb CBOOOAHOrO Kpad. Y 3aMO4HOFO Kpas seBad CTBOPKa MOXET 
aaBucaTb. SaMoK OOpa30BaH xeOOKOM JeBOi M BHICTYHOM MpaBoll CTBOPKH. 
HavOonbiaa TomMMHAa B 3aqHel NOMOBHHE PaKOBHHb, pexe B cpeqHen 4acTH. 
Y ofHoro Bua B 3aHe-CMHHOM TpeTH MpucyTcrTByer KOHYCOBHAHbIN Oyrop. 
-locpequne MyckysbHoe matHo. TlopepxHoctb —c TOHKOMOpULHHUCTOM KOHIeH- 
as CKYJIbNTypOH, NOuTH Twiaqkadt WIH suencTan. 

OOmue 3amMeuaHH aA. OnncaHHbi pox mpu6nmxKaerca K pony 

Paraparchites Ulrich et Bassler, 1906 (*), no ycrpolicrsy 3amKa, XapakTepy 
*MBIKAHHA CTBOPOK H MpHcCyTCTBHIO Oyrpa, OAHakO, MMelolero y HOBOrO posa 
THyto opMy. OTMUNTebHBIMH MPH3HaKaMH HOBOPO Posla ABMIAIOTCA Xapakrep- 
ible YIVIOBaTble OYepTAHHA, KOPPeIATHBHO CBA3aHHble C OOPaTHbIM OXBATOM 
2TBOpOK. Kpome Toro, OH OTMMYAeTCA NOABJEHHeM MOPLUMHUCTON CKYIbITYpH. 
_ @opMbl, OTHOCHMbIe HaMH K poyy Quasiparaparchites gen. nov., He MOryT 
SbITh OTHECeHEI K poxy Antiparaparchites Coriell et Rogatz, 1932 (°), BeieneH- 
HOMY T10 OJHOMY IIpH3Haky OOpaTHOro OXxBaTa: reHoTun ero A. reversus Coriell 
2t Rogatz, ommcaHHbi 43 mepmcKux oTmoxweHHH Ces. AmMepuKn, TOxKecTBeH 
10 (opme Paraparchites oviformis Coriell et Rogatz us Tex 2Ke Cl0eB, OTMHYAACb 
‘OJIbKO OOpaTHBIM OxBaTOM. Mexxyy TeM OOpaTHbIli OxBaT, He OyYLy4H 3akpelieH- 
IbIM IIPH3HaKOM, CaM NO CeOe HE MOXKET CIYXKHTb KPHTepHeM JIA BbIMeIeHHA 
{OBOTO pojja, MOCKObKY Y COBPeMeHHBIX OCTpaKOX y OcOGeH OHOTO Bua OH 
SbIBAeT Pa3HBbIM. 
_ Hexkoroppie cHbHO BBIIyKsIble, TualKHe copmMbl Quasiparaparhites gen. 
10V., C HEMJIOTHO COMKHYTHIMU CTBOPKaMH HU 3HAIOUIMM, MPHOCTpeHHBIM KHJIeEM 
ia OpIOUIHOM Kpato JeBOl CTBOPKH HanomMuHaloT MpelcraBuTenel pona Aparchi- 
es Jones, 1889 (°), Ho y mocueqHero HaHOOJIbIIad BbINYKJOCTh pacnouoxeHa B 
SpIOWIHOH YacTH, Kpad OGeHX CTBOPOK OCTPO-KHeBaTHle HW BAOIb HHH CoelH- 
{€HHA HX CHapyxXH MpHcyTCTBYyeT 2*weNOOOK, Yero He HaOOMaercA y OMMCbIBae- 
MOTO HOBOTO pola, OXBaT Y KOTOPOFO 3HaUHTeIbHee, a MOMOKeHHe HavOOUIb- 
eH TOJIU[MHbI HHOe. 


Ouasiparaparchites malinovk ensis 'gen.-et' sp! now 
Puce. 1 


Tonorun Ne 293/1, konnexuna Vncruryra nepru AH CCCP. Manunos- 
‘KHe cov. ManuyHopcKas mioulayb, cKBaxkuHAa No 20, ruryOuna 1632—1642 m 
Kyfi6niuresckaa o6u1.). 

J,uaruos3. Quasiparaparchites c okpyrieHHO-NATHYTOIbHOU pakOBHHOK 
e3 Oyrpa, H3MeHYHBOH MO BbICOTe H B3YTOCTH. Han6oupluiui OxBaT JeBOH 
TBOPKH mpaBokh Ha OprowmHOM u3srHOe. Moxer NpOABJATbCA KOHICHTPHUeCKH- 
{OPULHHHCTaA CKYJIbITYpa. 

Onucaunte. Pakospuya kpynuan, HelpaBHJIbHO OKPYrJIeCHHO-NATHYTONb- 
lai, BbICOKaA WIM YJIMHeHHad, HepaBHocTBopyaTaa. CruHHOn Kpalt nIpsAMOH, 
(CHbIMe MOMOBHHEI JWIMHbl PaKOBMHbI, OplolwHOH — yIrvlOBaTO-HSOrHyTbIN B 
fecTe HavOouIbIeli BbICOTHI: B CpeHeli YaCTH PAKOBHHDI WIM B 3alHeH UacTH ee 
lepeqHel mom0BuHbI. [lepeqHHH KOHEIL BbICOKHH, CHJIbHO BbICTYNaIOULu, KOJICHO- 
6pasHo U3OrHyT MOR yrsioM, OH3KMM K IIPAMOMY Ha YPOBHE HJM HECKOJIbKO 
yDKe CpeHeli JIMHHM MW CKOUIeH K CIIMHHOMY Kpalo, OOpasya C HUM TYION cma6o 
KPYFIeHHBI yron. SanHH KOHeIL CyxKeHHbIN, KOpoue TepeAHero, YrOBaTo 
30FHYTHIM B BepXHell UaCTH, CKOWIeCHHbIM Ooslee HIM MeHee IJ1aBHO C OpromHOro 
pasa. 

IIpapasx crBopka Bcerfa OouIbIe JEBOH H HepaBHOMEPHO ee OXBAaTHIBACT CBOHM 
[PHOCTPeHHBIM KpaeM, 3a HCKIOUeCHHEM CIMHHOH OOMaCTH, Pe HaxOMMTCH 3a- 
ox. Han6ombuiuli oxBaT —Ha OploutHoOM UsrHnOe, HaHMeHbINAH — B TMepeqne- 
promo vacTu uM y 3afHe-OproluHoro yrua. Bprournoit Kpall JeBOH CTBOPKH 
CTpO-kKHJeBaTHIii C PpacuMpeHHOl Ha MepervOe TPeyrOMbHOH MIOULAaKOH, KO- 
opaa uMeer MoMepeyHyio WTPHXOBKY WIM 3yOUNKH M OPpaHHveHa NPOAOJbHBIM 
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TOHKHM peOpbILUKOM OT BHeIIHel NOBepXHOCTH PpakOBHHb!. Ha KOHIax CTBOPKI 
miomayka wepexoqur B 6oposqky, B KOTOPYy}!0 BKJlaybIBaeTCA KpaH MpaBo 
cTBopkH. Korga CTBOpKH COMKHYTHI IWIOTHO, TO IIpHOCTpeHHbIi Kpali MmpaBol 
CTBOPKH KacaeTca peOpbillika Ha Hu3rH6e eBOH; ChepeqM OprioliHaA MoulayK. 
MoxeT 3uaTb. Jlepad cTBOpKa YaCTO HaBMCaeT Haj 3aMOUHbIM KpaeM. Ilopepx 
HOCTb ClaGOA4YeHCTAaA, TOHKO-MOpIMHUCTad C KOHILCHTPHYeCKOH OPHeEHTHPOBKOLL 


Ilapatun, 
Pa3mMepbl, MM TonotTun Tlapatun JIMUHHKAa 
Jiauua, 4b50) 4,44 0,47 
Bpicota, A alts} abla O83 
Toma, 4,09 1,06 OnS2: 


Metamopdos. JIwuHHKu BCTpeyatoTca BMECTE CO B3POCJIbIMH POPMaMy 
JIMUMHKH OTNIMYAIOTCA Gomee pe3KHMH OYePTAHHAMH WH aCHMMeTPHel KOHILOE 
YAJIMHEHHOH 3a[Hell UaCTbIO HM pacnosORweHHeM HaMOOIbIUeH TOJILMIMHbI B Cper 
Hell YaCTH PaKOBHHbI MIM ake BepelH, TOra Kak Y B3POCJIbIX (OPM OHA alk 
HaXOMUTCA B MepeHeli UaCTH 3aJ\HeH NOJIOBMHEI, pexke mocpequHe. Pas1HuHO 
NOMORKeHHe HaHOOJbIUeH TOJMLMHbI MOXKET OKa3aTbCA MPOABJICHHeM MOJOBOr 
JUMOp(pH3Ma, 4TO, OHAaKO, He BNOHe ACHO. CKyJIbNTypa 3aMeTHa Ha MO3HH 
JIMUMHOUHBIX CTAHAX. 

U3MeCHUHBOCTH. YAIHHeEHHOCTb HU B3AYTOCTb PaKOBHH H3MeHAIOTC 
B IUMpOKHX Mpememax. OrTHomleHve JJIMHbI K BbICOTe cocTaBaaeT 1,2—1,4¢ 
OTHOMeHHEe TOJIIHHbI COMKHYTHIX CTBOPOK XK BBbICOTe KOeOJIeETCA B Tpesesa 
0,70—0,95. Bapnauuu HaOmtoyaioTcs TakKe B MOJOXKeHHU HaHOOJIbUIeH BbICOT! 
PaKOBHHHEl, B CTeMe€HH OKPYIIeHHOCTH 3aHero KOHIa H eFo BBICOTEe, B CTeNeH 
HepaBHOMepHOCTH OXBaTa, B COOTHOLIe€HHH CTBOPOK y 3aMO4HOTO Kpas. 

CpaBueu He. OnncpiBaemblit BU OTJIM4aeTCA CBOHMH YIVIOBaTbIMH OUeL 
TaHHAMH, MpHCyWIHMH HOBOMY poxy, oT BUOB Paraparchites. Hau6onee 6130 
K HeMy 10 ovepTaHHaM KOoHWOB P. rhombica Jones et Kirkby (’) u3 Kkap6on 
Mpnanftun. Ognako u nocieqHHl OTIMUaeTCA 3HAYHTeIbHO MeHbIIel acH 
MeTpHeH KOHIJOB, KOTOPble MOUTH PaBHbl, H WMPOKO OKPYIVICHHbIM OPrOLIHb! 
KpaeM 6e3 KOseHOOOpa3sHOTO H3rHOa, a TaKXKe HM€eT COOTHOIICHHE CTBOPO# 
THnNMuHOe Awa Paraparchites. 

PacnpoctpaHeuHue. Manwnopckue COM B CKBaxKMHAX M0Mlaler 
Maauuoska, Muxatinosxa, J[mMurpHeska, Myxanopo (Kyi6pmuesckaa o6u. 
OTOT BH, BCTpeyveH B MaCCOBOM KOJIMYeCTBe B3POCIbIX (CPOPM H JHUHHOK U AP 
JIACTCA PYKOBOAAUIHM. CoxpaHHOCTb xopoutas. 


Quasiparaparchites radaevkensis gen. et sp. nov 
Puce 2 


Tonotun Ne 304/1, konnexuna Uucrutyra nebra AH CCCP. Many 
HOBCKHe CJIOH. Payaesckasn Momlaltb, ckBaxKNHa Ne 7, rayO6una 1503—1505 | 
(Kyii6pnuesnckaa o6,.). 

Wuaruos. Quasiparaparchites c MaccHBHbIM, KOHYCOBHAHBIM Oyrpo 
B 3a][He-CIMHHOH TpeTH CTBOPOK. SalHHii KOHEIL KOPOTKHH, 3aKpyreHHbIt 
C HaHMeHbINMM OXBaTOM CTBOPOK Ha 3ay{He-OproutHoM usruGe. Ilopepxuoct 
rpyOosuenctad WIM KOHWeHTPHuecKH-MOpUMHUCTaA. 

Onucaunuwe. Pakopuna kpynHasd, 61M3Kad MO OUepTaHuIO CTBOPOK 
OKPYIIeHHO-NATHYrONbHOK. CnMHHOH Kpalt MpAMOH, OprolwHO — AyroBHHEI 
c TeperHOoM B CpeqHelt YaCTH PAKOBHHBI, COBMAaLaIOULHM C MeCTONOJIORKeHHEM € 
HavOoubuleH BbICOTHI. IlepeqHul KOHEIL BbICOKHM, YJIMHeHHbIM, CKOIMIeHHBI 
CMMHHOMY Kpalo H yrvlOBaTO H30rHyTHI K OpiolutHOMy. 3aqHUul KOHEIL KOPOTKHI 
OKPYIVICHHBIM, YaCTO MOUTH MpAMOM, M1aBHO CKOUWICHHDIH K OpIOWIHOMy Kpak 
CO CNHHHBIM KpaeM OOpasyer OTYETIMBEIi TYNOM yrom, HO Gomee ocTppili, ue 
nepeHe-CNHHHOH. B saqne-ciMHHOH TpeTH OGeHX CTBOPOK MpucyTeTByer Oyro 
B Bue KOHYCa C WIMPOKHM OCHOBaHHeM MH MpPHTYMIeHHON BepIIMHO, OpHeHTi 
POBaHHOH B CTOPOHY M HeCKONbKO Ha3a B HallpaBseHHH 3ay\He-cNMHHOTO yrai 
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Puc. 1. Quasiparaparchites malinovkensis gen. et sp. nov. Bepxunii 

pay — rosoran, cpequnit (sTopoli) paq_—mapatnn, HuxKHHH (TpeTuii) 

pa —MapaTun, JM4HHKa. @ — BU CO CTOPOHDI eBoli crBopKU, 6 — Buy 

co CTOpOHb! cmuHHOoro Kpad. Masnnosckne con KyliOptuescKoro 
SazommbA. 30 


Puc. 2. Quasiparaparchites radaevkensis gen. et sp. 
nov. OGo3HayeHHA Te xe, uTO Ha pH. |; KpoMme Toro: 
6 — BH], CO CTOPOHbI NepewHero KOHIa, e — BUA mpa- 
Boll CTBOPKH CO CTOPOHBI CmMHHOrO. = Kpaxt. MaviMHos- 
ckHe cou KyiiOpiuesckoro SaBomm«bsa. 30 


JIAH, tT. 120, Ne 6, Ppayescxuii 


Tlopepxuoctb CTBOpOK MpPHNOAHATA B 3a,He-CNHHHO! yacTH Cc oOpa30BaHHem I10- 
Malok MExK Ly OyrpoM H CIMHHBIM Kpaem. IIpapas crpopKa Bcerya Gombe WeBo!t 
HM OXBaTHIBaeT €€ BAOMb CBOOOAHOFO Kpas, BXOLA IPHOCTPeHHEIM KpaeM B PasBH- 
Tylo Ha KOHMMAaX JeBOH CTBOPKU OoposAKy, KOTOpas Ha OpIoMlHOM Kpalo MepexosuUT 
B nomatky Cc OOpasoBaHueM pHocTpeHHoro Kua. Han6ombumii oxBat — BOUIb 
6proutHoro Kpas. Ha usrnGe 3aquero KOHIa CTBOPKH MOUTH npusierawr. Byowb 
CBOOOAHOrO Kpax MpaBOH CTBOPKH MOKET MPHCYTCTBOBATS OKPYMblit KHJb. 
TlopepxHocTb € TOHKOMOpUMHHCTO cKybITYpoii, WapaJIeIbHOH KpasxiM CTBO- 


poK, HIM rpyOosuenctand. HanGoubuiaAd TOMMHAa paKOBMHbI — OGObITHO B 3ajHe- 
CMHHHOH yacTH y Oyrpa. 


Pasmepbl, MM Tonorun Tlapatun pepe 
Jinuuna ‘LOW? 1,45 Os4 
Bpicota 0,77 A N@) OFS 
TowmHHa 0,67 1,00 0,45 


Metamopos. Y s«nunuox Oyrop Bbipaxen ciaGee, a Ha PaHHHX CTA- 
AUAX MOUTH He pa3sMYaeTCA, YTO CBUACTEMLCTBYeT O MPONCXO*KTeCHHH JaHHoro 
‘BHA OT riaKol PopMbl. OuepTaHHsA JIMUMHOK He OTJIMYAIOTCH OT B3POCIBIX (OPM, 
OfHakO HaHOOJbulad TOMMHa —B cpelHeli uacrH. 

HsMeHUNBOCTDH. Bapbupywr B3LyTOCTh, HayHHad yxKe C JIMYHHOU- 
‘HbIX CTaHH, XapakTep CKYJIbITYPbI H OYepTaHHA Oyrpa, KOTOPbI u3speqKa Onl- 
‘BaeT CHJIbHO CIJIIOCHYTHIH, 6€3 pesKHX KOHTYPOB. 

CpaspuHeu ne. Oror Buy ormuyaetca or Q. malinovkensis mpucytct- 
BHeM Oyrpa H Coulee YKOPOUEHHBIM H OKPYTVICHHBIM OYePTAHHeM 3aHero KOHL, 
a TakxKe pacmosowKenhem nepervOa OprommHoro Kpax BCerfa B CpeqHel yacTH. 
OrylameHHoe cxogctso ero c Aparchitellina decorata Polenova (8) u Parapr- 
chites armstrongianus Jones et Kirkby(*)3axmouaetca B pa3BHTHH Oyrpa Haobe- 
“MX CTBOPKaX B 3aJ{He-CIMHHOH yacTu. OxHakoypona Aparchitellina Polenova, 
1955 OyrpbI pacnooxKeHbl 3HAYHTEIbHO OIMKe K 3AMOUHOMY Kpalo H aJIblle OT 
KOHIa,a y P. armstrongianus OHH CHIbHO OTIHUAaIOTCA (COpMOH: HMeIOT BULL 
OCTPbIX IHNOB. OGe dopMbl OTHYaIOTCA OKPYTJIeHHBIMH OYepTaHHsiMu: 
y poga Aparchitellina crsopku paByopenuKu, a y P. armstrongianus 
JleBad CTBOPKa OXBaTbIBaeT MpaByIo. : 

PacnpocTtpauHeuHue. MannHopcKue COM BCKBaKMHAX MOMlazen 
Payaepka u Jimutpueska (KyiOpuuesckaa o6.), HuxyauHo (OpenOyprcKkaa 
o6.). B paqaepckol ckBaxkuHe Ne 7 TOT BHA BCTPedeH B MACCOBOM KOJIHYeCTBe 
MIpe€HMYIULeCTBEHHO MOJIONbIX IK3eMMUIAPOB. B WpyrxX MecTOHaXxO*KMeHHAX BCTPe- 
SJ€HbI €J[MHHYHbIC IK3CMIVIAPHI. 


MockoscKHit HedbTaHow MHCTHTYT Tocrynuo 
um. HW. M. Ty6xuna 12 III 1958 
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Jloxxaym Axkaygemun nayr CCCP 
1958. Tom 120, Ni 6 


TEOJOIH fF 


K. A. MOMNPABKO 


BOSPACTHbIE B3AHMOOTHOLIEHHA KPHCTAJJIMNUECKHX MOPOA 
BACCEHHA HYM)KHEPO TEYEHHS p. BEPJIbI 
(SANTIAJHOE TIPHA3SOBbE) 


(ITpedcmaeneno axademuxom JI. C. Kopocunckum 20 ITI 1958) 


Bospacruble B3aHMOOTHOUIeCHHA KPHCTaJIMYeCKUX NOpos OacceHHa HUKHeEr< 
TeueHHa p. Bepybl fo HaCTOALero BPeMeHH OCTABaJIMCb HeOCBELLeHHbIMI 
B wMTepatype. Bompoc sToT HMeeT, OMHAKO, OUCHb BayKHOe 3HaAYeHHe [JIA BbIAC. 
HeHuA cTpaTurpadun Bcero SanagHoro [Ipuasospa. 

V3 pcex cyjecTByIOWlNx CcTpaTHrpaduyeckux MOcTpoeHHH moO JoKeMOpHK 
Sanaguoro: TIpuasoppa (°, 3,5,42, 13, 17-19 22, 23) mpuBmekaeT BHHMaHHe IC 
cTeneHH jleTambHocTH cxema H.C. Ycenxo. OfHako, Kak MOoOKa3asIv Hallit 
reomoruueckWe UCCieROBaHHA, HW 9Ta CXeMa yxKe HyKaeTcA B 3HAYHTEJIbHBIX 
WU3MeHeHHAX. Oco6eHHO 3TO KaCaeTCAH MOJOHKeHHA YJIbTpaOa3sHTOB H MeTa 
O6a3HTOB WH OObeMa ApeBHelt MeTaMopduyeckow CopMalluH, Kya BKJIIOUeHI, TC 
HallleMy MHeHHI0, MH Oomee MOsObIe MOpoAb. Crparurpaduueckve OTHOMIeHHS 
KPHCTaIMYeCKHX MOpOJ, MOBOJIbHO OTYeTIHBO HaGwOfaloTcA B palioue c. Hu. 
KolaeBKH, o 4em ene B 1880 r. ynomuHan A.&B. Typos (). 

HauGouee peBHuMH OOpas0BaHHAMNH OacceliHa HMKHero TeyeHHA p. Bepys 
ABJIAIOTCH TYOOKO MeTaMOp@u3OBaHHble MOPOAbI IpeHMYLleCTBeHHO NepBHYHO 
OcafOuHOrO MpOWCXO*KMeHHA, MpelcTaBeHHble OHOTHTOBbIMH, aMHOOJIOBLIME. 
rpaHaTO-OMOTHTOBbIMH, rpaPUTOBbIMH HM JpyrHMM THelicaMH H NOYMHEHHbIME 
HM KPHCTaJJIM4eCKHMH W3BeCTHAKAMH HW KBapllHTaMH. OTOH OcaqowHO-MeTa 
MOp@HueCKOH TOME MOLYMHEHbI pasJIMUHbIe aMPMOOMUTHI, TiIaBHaA Macca KO 
TOPHIX ABIACTCA Pe3yJIbTAaTOM MeTaMOp(H3alHH OCHOBHBIX 3*Pdpy3uBow (°%, 2} 
HakomuieHve TeppHreHHBIX OCaKOB JIpeBHeH THeHCOBOH TOJINH CBASaHO C Ha 
YaJIbHbIM 32TaMOM (POPMHPOBaHHA [peBHeHWeH TeOCHHKJIMHaIbHOH 30HbI, HMe 
rOlWeH TeHCHI[MIO K MOrpyKeHHio, HW COMPOBOKLaOCb HEOLHOKPaTHbIMH H31K 
AHHAMH OCHOBHBIX 9PPy3HBOB, MeTaMOpdH30BaHHBIX B aMHOOMHTHI. Tak 
Ha3bIBaeMOroO «OOXOBCKOorO Tuma» (}4), 

Bce mepeunceHHble MOposbl OTHECeHbI K HavOomee APCBHUM H3 H3BeECTHBI 
B paHoue UCCIeOBaHHA Ha TOM OCHOBAaHHH, YTO OHH, BO-NepBbIX, Caran Apes: 
HelmHe CKJIauaTble CTPYKTYpbI CeBepO-3anaqHOrO MpOCTHpaHHA, Sameraior E 
ape «yposcKol aHTHKIMHaH» (1), a BO-BTOPbIX, ABJIAACb OCHOBOM BCeX MHIMa- 
THTOB, Me€peKpPbIBalOTCA COBEPLICHHO HEMHIMATH3HPOBaHHbIMH Mopoyamu spy: 
3HBHO-OCaNOUHOH CBHTHI. B Bo3paCTHOM OTHOUIeCHHH MOpOsbl ApeBHeli ruelicoBor 
TOJMMMH OTHOCATCA K apXelO M MapaseM3yIOTCH C COOTBETCTBYIOLHMH Topo: 
aM B M3BeCTHBIX CTpaTHrpadwyecKux cxemMax SanayuHoro IIpnasoppa (3, 1%) 
u YkpanucKoro kpucTamMueckoro Maccusa (4, §, 14, 14, 18), 

B uccseyeMoM paloHe OHH BCTPeyaloTCA NOBOMbHO YaCTO, HO pelKo O6pasy10% 
S3HAYHTeJIbHbIe MO PasMepaM BbIXO{H. OGEMHOH GopMoH s3ameraHHa THeliCoE 
ABIAIOTCA HeOOJbIUME JMHSOBULHbIe MpOCJIOH HW KCCEHOAUTHI Cpe MHbEKILMOH- 
HbIX THEHCOB MH MHTMATHTOB; aMUuGOUTHI Ke ClaraioT B STO TOME CormacHble 
MOMOChI H NauKH pa3sIHUHOH MOULHOCTH. 

Tlocue OkOHYaHHA TeOCHEKAMHAIbHOLO STaNa pasBUTUA ApeBHelimell crpyk- 
TYPbI HACTYNW OPOreHHbI STAN, C KOTOPBIM CBA3aHAa NepBad Kpynuad cKNalua: 
TOCTb ([PeBHeH THEHCOBOH TOJIMIM M BHELpeHHe B ITY TOJMLMLY CepbIxX !paHUTOB KHPo- 
BOrpacKoro THIIa. 

C HauaJIbHbIM 9TaNOM (OpMHpOBaHHA HOBOI, HH KHEMPOTepO3OKCKOH Teo- 
CHHKJIMHAJIbHOH 3OHbI CBA3aHO HaKOMIeHHe ocanKoB 9pby3uBHO-ocaqouHoOr 
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BUTBI. B ee cocTaBe MpHHHMaloT yuyacrue MHOrOKpaTHO repecaHBalomuecs 
MOTHTOBBIC, TpaHaTO-OMOTHTOBbIe, CTABPOJMTO-OMOTHTOBLIC, KYMMMHTTOHUTO- 
ble HM Apyrve CanUbl HM OCHOBHBIe SPysuBHble NOposbi, MeTaMopdu30BaHHble 
3 Pas IHUHBIC aM(HOOJOBbIE ClaHItbl H aMpuOONMTHI <cypcKoro Tua» (1), xapak- 
‘EPHOH WEPTOH KOTOPBIX ABJIACTCH HaJIMYHe PeMMKTOBIX CTPYKTYP, MATHUCTOII 
)OTOBOH OOMAHKH HM rpanysMpoBaHHOro MularMoKsa3a. Hexoropie MOpObl, BXO- 
[ALHe B COCTaB STOH CBHTbI, OOpas0BaJIMCb, MO-BHJMMOMY, B pe3yJIbTaTe MerTa- 
fopPusaluu ybTpaccHoBHLlx sdpy3uBoB. K Hum oTHocaTCA TPEMOJIMT-TIpOXJO- 
JUTOBHIC, MPOXJIOPHT-aKTHHOJHTOBbIe H MPOXJIOPUTOBbIe CaHUbI, AKTHHOMUTHTHI 
> KPYNHBIMH MHHaJIMHaMH OJIMBMHa HW HEKOTOpble Jlpyrve Noposbl. Dcdbdy3suByoe 
IPOHCXOXKMEHHE JIA CXOMHBIX NOPOA ObwIo AoKasano JO. Up. MososuuKunuoli (°) 
4 A. II. Huxonsexum (°). B cocrape cBuTbI yCTaHOBJIeHO IIpHCyTCTBHe NpocyioAz 
KEJICSMCTHIX KBaPIMTOB MoUIHOCTHIO 1,6—2,3 m (6. CoOaubs). 

XapakTep OTMOxKeHHi HU CBOeCOOpasHOe YepeOBaHHe OCAaMOUHBIX acpy3uB- 
ibIX MOPOM 3acTaBAeT MpenolaraTb, uTO MocMeHHe MpuHaviexatT, m0- 
3H1MMOMY, THITMYHOH CMMJIMTOBOM copMaluu, OOpa3s0BaHHe KOTOpO npoucxo- 
{MJIO B YCJIOBHAX MHOTOKPaTHBIX H3IHAHHH OCHOBHOM H YJIbTpaOCHOBHOM WaBbl. 
ApwHaiexHocTb STOli CBUTEI K CIWIHTOBLIM O6pa3s0BaHHAM MojTBepxKaetca 
fakxKe TEM, UYTO OHA HMeeT BCe XapakTepHbie YepTH! IIpHqHeMpoBcKol anocnu- 
MHTOBOH cBHTHI (2°). 

ObpysuBHo-ocalouwwad CBUTa WMeeT CpaBHUTebHO OOMbUIYIO MOLLHOCTD. 
1,5—2 KM), TO yKa3biBaeT Ha (POPMHPOBaHHe ee B TeEOCHHKJIMHAJIbHbIX YCJO- 
3Hax. HakomseHve OCaXKOB STO CBUTHI COMPOBOXKAaMOCb MpOpLIBaMH yJIbTpa- 
ICHOBHbIX MHTPY3HBHBIX NOPOA THNa MepHAOTHTa. OcobeHHOCTbIO STO CBHTHI 
ABJIACTCA OTCYTCTBHE B ee COCTaBe KHCJIbIX S=PPy3HBOB, XaPpaKTePHbIX MIA pa3-. 
7€30B IIpHHeMpOBCKHX MarHUTHBIX aHoMasuu (4,?*). OrcyTcTBMe HX B paspe3sax 
aHoHa HCCJIeOBaHHA CuleyeT OObACHATbL, BUHMO, TeM, 4TO KUCuIbIe S*pcpy3uBHI, 
Olajad BbICOKOM BASKOCTHIO, pasJIMBalOTCA Ha HeOOJbIIMX TEPpHTOPUAX, BCEL- 
>TBHe YerO BO3MOXKHO BbIMaleHe UX M3 paspe30B Ha CpaBHUTeIbHO HeEOOMbIIAX 
JaCCTOAHHAX H KOMIM€HCallUA UX YBeMMYeCHHeEM MOUWLHOCTH OCHOBHBIX 9Py3HBOB 
AM OCAOUHBIX MOpOf. OcoOenHocThio CBUTbI ABJIACTCH TaK2Ke HasIM4He B ee 
SOCTaBe AM*PHOOMUTOB KCypCKOFO THMa», FpaHaTO-KY MMHHITOHHTOBBIX , TPeCMOVIHTO- 
1POXJIOPHTOBBIX CAHUEB, 7KeJC3HCTEIX KBAPUMTOB H HEKOTOPBIX APyTux Nopod,. 
>OBEPINeHHO He CBOMCTBEHHBIX peBHelt rHelicoBoli Toure (**). 

- B nosy Gouee Momogoro Bospacta nopox 9scpysHBHO-ocagqouHOli CBHTEI 
SBUJETEIbCTBYeT COXPaHeHHe B HEKOTOPbIX NoOpofaX Pe/IMKTOB CTpyKTyp H 
MMHepaIOrHyeckOro COCTaBa, a TaK2Ke MOJIHOe OTCYTCTBHE ABMEHHM MUTMAaTH3a- 
IMM HW cBoeoOpasHoe YepesOBaHHe MOpO, XapakTepHoe AVIA paHOHOB MarHHT- 
qbIX aHOMasuH IIpuqHempoBba HM He BCTpeyeHHOe HH B OJHOM H3 Pa3pe3oB: 
YkpauucKoro KpHcTasmMyeckoro MaccuBa (1°). : 

Tak Kak 2dcby3HBHO-ocasouHad (CNHMTOBaA) CBHTa OacceliHa HHKHEFO Te- 
ienua p. Bepybl umeer cxogublli meTporpaduyeckul COCTaB, XHMH3M H BCe Xa- 
9aKTepHbIe vepThl HMxKHeH uvacTH IIpuyHenpoBcKon 9ppy3nBHO-ocafouHOK 
sepuu (1°), TO TO aHaOrHH MbI OTHOCHM e€@ K HWKHEMY TIpoTeposoio. 

B crparurpadbuyeckux cxemax YH. C. Yceuxo A mae HaXOMMT CBOeTO 
TpaxkeHun yctaHopienuas IO. Up. Uonopunxunon (*°) u A. F. Wenzeposon 
24) Td MarHUTHBIX aHoMaini [I]puyquenpoBba HM BbIAeAeMat HaMU B SarlaqHoM 
TIpuasopbe 2pby3uBuo-ocayounad (cnuiuTopax) ceuta. Hi. C. YceHKO (G2) 
‘UUTAeT, YTO KMPHHAaLeKHOCTS UX (T. €. MOPO MarHUTHBIX aHOMAJIHH IIpuyue- 
ipopba —K. II.) k KpuBopoxcKol MeTaMopduyeckoH cep He AOKasaHa> H 
ITO «3TH MOPOJbI C OMHAKOBbIM MpaBOM MOTYT ObITb OTHECECHHI H K 6omee [peBHeli 
‘pynne». Ilo Haniemy MHEHMIO, NOPOMb! Sppy3HBHO-OCaNOuHOM CBUTHI HC NOM AKHBI 
OLEIMHATHCHA BMECTE C J PeCBHUMH FHeHCaMH B OAHY BO3pacTHy!0 rpyliny, Tak Kak 
IMeIOT COBEPINCHHO HHO! XapakTep MUX CileMyeT BbIBECTH M3 COCTaBa [peBHeH 
feTamopduyeckolt copmauun (1°). MW nasee, BEIBOA NOpor adcdy3HBHO-ocaOuHOn 
‘BUTbI H3 COCTaBa ApeBHelt THeEHCOBOM TOJILIM BOBCe He Npesquomaraer OOA38aTeJIb- 
{OrO BKMOUeHHA UX B CocTaB KpHBOpoxcKol cBuTEr. Io cBOeMY TONOXKEHHIO 
TH MOPOMbI LOJKHbI 3AHUMATb MeECTO 3eJICHOKAMCHHOLO MOKPOBa (5) wan i 


Ta6auuna 1 


Xapaktep u Oran 
Luks onouue pasBuTHaA OSbbysuBno-ocaxownble oOOpasopaHHnA Murpy3uBuble Mopogni 
cCTpyKTYyPpbI CTpyKTypbl 
essa Tlatdopma ? 
Teposol 
Tlo3aHuu | Tiua6a3b1 
m Po3oppre aMIIJIMTO 
8 WHbIe PpaHHTbr 
os aMIJIMTbI HW MermMa 
= i THTbI, MHTMATHTE 
& * 
eS 2 p. Bepapr 
g |] § 
= es CpeqHHi | 
2 is we TH6puauple rpaHo 
ay = 5 quopuTe p. Bep 
5 ) - Wb, Geshe merma 
= a So HHTBI C TYPMaJIM 
= s © HOM 
Ee § om 
= | & 1 
a aS Vismenenubie yJIbT 
gz Pannuii paocHOBHBIe 19 
5 pogbl | 
& 
= ¢ SbpysuByo-ocayowwaa (CMHIHTO- 
ne ms 3 Bax) CBHTa: OCaOUHbIe NOposnl, 
er = | Hayanpupili amHOomuTET, amM@HOOJIOBbIe 
g 5 CjlaHIbl, MpOXJIOPHTOBbIe, Tep- 
s MOJIMTO-IIPOXJIOPHTOBbIe C1aH- 
Ilbl, 2K€Je3HCTbIC KBAPLHTEI 
Ilepepbipbl Hu Hecorsmacue (?) 
os Ne} 
2 & TpaHuTbl cepbie Kx 
re) ie) 5 poBorpaycKoro TH 
5 oe Cpeannit 
a Qs pen la W MX MHPMaTH 
= OF 
5 Ener Bes 
x 5 
Fe x 
55 ‘S) 
fs) Panui ? 
ofst wo 
o Bi Ta 
Qa 
x oat se 
i) iss) » 
Qu H§ cs Upepuaad rHelcoBad Towula: O610- 
< S s THTOBbIC, PpaHaTO-OMOTHTOBEIe, 
fa ) rpaPuTOBble, = pOrOBOOOMaHKO- 
a, ev r Bbl€, CTABPOJIMTOBbIe, CHJIJIMMa- 
*: = Havaapupiii HUTOBbIC, aM(PHOOJO-MHpOKCeHoO- 
g 5 Bble H [pyre YTHeHCbl, OCHOB- 
= g Hble SPy3uBbl, Napaampuoown- 
© < Tbl, KBAPWHTbI, KPHCTa JIM YecKHe 
Oo H3BeCTHAKU HW Apyrve Mmopospl 


Apepuelimué wenspecTHHa cyOcTpaT 


Oa3HTOB, MOACTHMAIOWINX NOpOAL KpHBoOpoxcKoH cBuTHI (2° 1. 45, 24), yo © 
M3BeCTHOH Mepe MoATBepxKaetca Haxogkamu A. I]. Huxonpexum (°) B HH3a: 
KPMBOPOXCKOH CBUTHI MOpOA, CBOUCTBeHHEIX IIpuaHenpoBcKon addpy3HBHO-oca 
JOYHOH Cepuu. OrcyTcTBHe B HH3aX KPHBOPOXCKOM CepHH 2%KeMe3HCTHIX KBapIy 
TOB, B OTJIHUHe OT MPHAHENPOBCKHX aHOMaJHH HW SanayHoro IIpna3sonpa, He Bb 
XOJMT 34 paMKH OOBIMHBIX (allWaJIbHbIX H3MeHeHHI. 


1328 


HsMenenuble yAbLTpaccHOBHble U3BepKeHHbIe NOpOMbl, OOHAPY*KeHHbIe cpeqy 
1OPOA SpPpy3uBHO-ocalouHOH (CMHMTOBOH) CBUTbI, OOA3AHbI CBOHM MOABAeHUeM 
TPOPbIBaM OCAaAKOB elle Ha PaHHeM STane POpMupoBaHHA HW2KHeMpoTeposoili- 
“KOH TeOCHHKJIMHAIbHOK 30HbI. B mpeqenax paiiona uccieqoBaHua OHM oOpa- 
SYIOT MlacTOOOpasHy!0 UHTPy3HBHYIO 3aexKb MOUHOCTHIO 5) —80 M, mpocue- 
KeHHYIO lo NpocTupanuio Ha 4,9 —5 kM oT 6. Bomubeft yo 6. Kpyroii (BK104n- 
‘eJIbHO). B ee cocrape — amuOonM3upoBaHHble mepHOTHTbI u MIMPOKCeHHTHI 
1 MpOAyKTbI BbICOKO- HW HH3KOTeMMepaTypHbIX H3MeHeHHH 9sTHX nopox. 
< MOCJICAHHM OTHOCATCA AKTHHOMHTHUTI, TPEMOJIHTHTHI, XJOPHTOBbIe H XOPHTO- 
‘aJIbKOBbIE CAHIbI H HEKOTOpble Apyrve MoOpospl. 

_ Hopoget sppysupxo-ocagzounolt (cnuuMTOBOM) CBUTEI BCTpeyeHbI B paspe3ax 
0. Co6aubeli, Kpyrtoi, J[Bofinoli. Onn xe aABAAIOTCA CyUeCTBeHHOH CocTaB- 
10H “UaCTbIO KpaeBbIX CKaJl NpaBoro Gepera p. Bepybl MexkAy 9THMU OaKamnH, 
| TaK2%KE BCTpeyaloTCA B BHAe KCeHOJMTOB B PHOPHAHbIX rpanosMopuTax. 
 K cpequemy stany PopMupoBaHHA HMKHeMpOTepo3OHCKOH TeocHHKJIMHAJIb- 
{OH 30HbI HM K Havaly NepHoda CKMaKoOOpas0BaHuA MIpHypoueHoO MOABMeHHeE 
‘@pbIX THOPHAHbIX TPAaHOAMOPHTOB, BOSHHKUIMX 3a CUeT ACCHMMIALLMM rpaHUT- 
oH Marmol nopog spysuBHo-ocagounoli (cnuAMTOBOM) CBUTHI, B MepByo O4e- 
Jenb ampuOonTos. C 3sTol MarMoli cBx3aHbI, OUeEBHAHO, Gemble TypMaJIHHOBbIe 
TermMaTHTpl. [lo Bonpocy o6pa30BaHHA PpaHOAMOPHTOB MBI MOVJIHOCTbIO pas eAeM 
Henve HM. C. Yceuxo ('%). Han6onee XapakTepHble BbIXObl TpaHOLHOpHToB 
pHypouveHbl K OOoMM Oeperam p. Bepyp toxwHee ypounma «lomy6ble cKaJIbl». 
MOPHAHbIe MOPObI CONOCTABJIAIOTCA HAMH C CepbIMH CasITbIYaHCKUMM Irpa- 
IMTaMH HIM C PpanOMMOpHTaMH u MurMaTuTamu p. J[Hempa (?). 

Co cpeHHM 9TanmoM CPOpMUPOBaHHA HUDKHEMpOTepOSOHCKON TeOCHHKMMHAaJIb- 
1OH 30HbI CBA3AHbI TaK?Ke MPOPbIBbI PO3ZOBbIX AMJMTOMAHbIX TpaHHTOB, alu- 
°OB HW MerMaTHTOB; POJIb 3THX NOPOA HCKIOUNTEIbHO BeHKa: HM 0683aHO OOpa- 
30BaHHe HaHOolee pacipocTpaHeHHbIX NMopok paliona UucceqoBaHHA — Mu- 
‘MaTHTOB H HHbBEKWHOHHbIX THelicoB. KBapleBble XKHJIbI, OCOOCHHO 3HAUHTeJIb- 
Ibl€ BbIXOJ[bI KOTOPbIX OTMCYeHbI B PalioHe Cc. POAHOHOBKH, ABJIAIOTCA epHBa- 
"aMH TylaBHbIM OOpa30M STOM TpaHHTHOH UHTpy3HH. 
Hau6omee MOJOAbIMH OOpasOBaHHAMH OacceliHa HM*KHErO TeyeHHA p. Beprpl 
ABJIAIOTCA JlaMKOBbIe MOPOAH, MpecTaBeHHble pa3IHYHbIMH Hada3zaMH. 
ITH MOPOMbI CeKYT H3BEPXKeHHble NOPOAb!I BCeX MAPMATHYECKHX WAKJIOB HM OTHO- 
. 10 BP€MeHH CBOero OOPa30BaHHA K NMO3HeEMYy 2TaNy pa3BHTHA HH KHE- 
IpoTepo3olickol reocuuKiMHaIM. Uactrb ahKOBbIX MOPOL, BO3MOXxKHO, MMeeT 
4 6oee Momogo% Bospact (1’,7°), HO BCeACTBHe OrPaHH4eHHOCTH BbIXOOB pe- 
MIMTb 2TOT BOMpoc celiuac He MpexCTaBAeTCA BO3MOXKHBIM. 
 WsnoxenHple BbIlie ZaHHblIe MO cTpaTurpadun OacceiHa HM XKHero TeveHHA 
). Bepabl MoxKHO MpeAcTaBuTb B Bue CXeMbI (cM. Ta6u. 1). 

XapbKOBCKHH TopHbtt Tlocrynusto 

MHCTHTYT 18 Ill 1958 
HWMTUPOBAHHAA JIATEPATYPA 


1A.B. Typos, Tp. Oom. ucneit. npupoge npu XappKosck. ynus., 14 (1880). ?T. B. 

K yxos, H3s. AH CCCP, cep. reom., Ne 9 (1956). OT ge CDE Kou ap b, Hsp. Kuescx. 
romuTexH. uucT., 11(1952). *B.H.JlyunuxKu i, Crpaturpapusa CCGR Ie LOSOn Sylvia 
Ausmat, Jloxem6pui YCCP, 1937. ° A. Tl. HuxoapcKuih, Tp. Jla6. reon. noKem6- 
aa, B. 2 (1953). 710. Mp. TlomopuuKk una, Tp. Jla6. reom. qokemOpua, B. 2 (1953). 
lO. Up. lonoBuH KuHa, Ddbpy3HBHo-ocalouHble WH MarMaTHUeCKHe KOMMMVJICKCHI Y kp anuH- 

‘Koro KpucTasmuueckoro Maccupa, 1954. *10. Mp. MonmosunKkuna, Marp, Berna 
Terporp. c6opu., 4, B. 1 (1955). 11O. Up. WlonmoBpuHKuHa, nop. c6opH., Ne 2 
1955). "10. Up. Monosnun Kun a, Undopm. cOopn., Ne 1 (1955). “ K.H. Cann u- 
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mer «6 14. Cemenenxko, Use. AH CCCP, cep. reowt; Ne 1 (1951). 1H. fl. c Sy 
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7,8. 2(1941). 24A.T. Ulenneposa, Marep. BCEIEH, Merporp. c6opu., Ne 2 (1957). 
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1 3axaz 538 


| 
Jloxnzayp AkayweMun HaykK GCGGP 
1958. Tom 120, Ni 6 | 


TEOJIO‘HF 


H. H. NPEATEYEHCKMU 
CTPATHIPA®HA HYDKHETO JEBOHA TYBHHCKON KOTJIOBMHbI 
(ITpedcmaeacno akademuxom JI. B. Haauekuneim 17 III 1958) 


K uuxKHemMy Jepony B Tyse OTHeCeHa MOLIHaH OCaJOUHO-BYJIKaHOreHHas. 
Tomlla, 3aleraroujad Ha CHAYpHHCKUX OTMO*KeHHAX MW COPlacCHO CMeHAIOULAACs 
BbILUe MO paspesy Mopofamu 2ctenbcKoro Apyca. HaxogKu ocTpakog u ocTaT: 
KOB pbIO, 10 KOTOPbIM ompefeAeTCA BOSPAaCcT 9THX OOPasOBaHH, OblIM Clean 
JIMLUb B H€ECKOJIbKUX MYHKTAX, UTO MO3BOJIAET YBEPCHHO BbIACHTb HHKHUH JeBOE 
TOJIbKO Ha OPpaHH¥eHHOM TeppHTOPHH 110 eBoOepexKbio Yulyr-XeMa H Ha 1OX%KHON 
cksioHe Bocroyunoro uw SanagHoro TaHHy-Owa. B octasibHblx palioHax HHKHE 
JICBOHCKHe OOPa3O0BaHHA BbIJeAIOTCA YCJIOBHO; OObEM H B3AMMOOTHOWCHHA M2 
C MONCTHAIOWLMMH HM MepeKPbIBaIOLMMH OTOXeCHUAMH TOUHO He BbIACHeHBI 
Tem He MeHee, HaylMuve MOpCKUX opm octpakog (Leperditia elongata Weller 1 
Jip.) NO3BOIAeT HaleATbCA, YTO BNOCMeACTBUH cbayHHCTHYeCKHe HAXOAKH CTaHY” 
Goslee OOHJIbHBIMH UM OYAYT MpOM3BeeHb! Ha OOMbINeH NuoMaqH. O6ocHOBaHHO! 
BbIJeleHHe HHKHEFO JeBOHAa B TyBe, TAKHM OOpa30M, TOJIbKO HauMHaeTCA, U 10 
3TOMY MaTb CKOMbKO-HHOYAb NOHYIO CBOAKY MO cTpaTurpaduu 2THX OOpa3o 
BaHHit He [peACTaBAAeTCA BO3MO2KHBIM. 

VHs3yueHve HHKHEFO JeEBOHA OCJOXKHAETCA elle H TEM, UTO CAGOMeTaMOp(Uu3e 
BaHHble HW CXOJHbIe NO OOHKY S*PPy3HBHble TOJIMIH Ppa3sBUTb! B TyBe Ha OFPOMHOS 
uuTepBasle paspe3a. IIpucytcTBHe HX AOKa3aHO B KeMOpHe, OpAOBuKe, Cuype 
HH2KHeEM J[e@BOHE, a TaK2Ke H Si(eIbCKOM HM XKHBETCKOM Apycax CpefHero JeBOHa 

Jjo 1954 r. OombUIMHCTBOM HcCyIeqOBaTeleH STH S>Py3HBHbIle TOM OTHO 
CHJIMCb K HH2KHeMy JeBoHy. OcHoBaHHeM JIA TaKOH TpaKTOBKH ABIAIOCb CO 
MOCTaBJIeHHe C HECKOJIBKHMH pa3spesaMH, Tye Oblia OOHapy2keHa MOpCKas, Ka! 
Tora CUMTaIOCh —HHKHeeBOHCKaA, (hayHa. 

B 1947 r. M. B. Sannupim Ha mepoOepexbe p. UanaH BOmM3u BOLOpasjen: 
c pyy. Kapa-bymak B KoHrsoMepatax M MecuaHHKax 92dbdby3HBHO-ocaloyuHoO} 
TOJILIH ObWIH Hal eHbl KOpaJIbl, ompesemeHHbe b. C. CoKonoppim Kak Favosite 
Sp., a TakxKe MIMUaHKH, MpuHaiexkame, 10 onpesenenuto B. I]. Hexopomsesa 
K pogam Eridotrypa, Trepostomata, Cyclostomata u Fistulipora. Hecmorps u: 
TO, UTO OMpefevIeHHA He aBaJiH TOUHOTO CyKJeHHA O BOspAacTe, 3TH HAXOIK! 
NO3BOJIHJIH OTHOCHTb MOJOOHbIe TOM K HWXKHEMY JeBOHYy. 

B tom xe rogy A. JI. Toxuupim B paspese no p. Xonjesen Onin OOHapy2KeHE 
KOPaJIbl, Ompewenenuble B. C. Cokomoppim Kak Favosites forbesi M.Edwardse 
Heime, Ha OCHOBaHHH YePro BO3PaCT BMELLAaIollel TOLL JaTHPOBAaJICA KaK HAXKHE 
nepouckuit. Tlosquee A. [. CuBospi no p. Onn, TakxKe B accpy3HBHO-ocazOuHO! 
TOME, ObWIM HalieHbl Opaxuonosbl, cpequ KoTopEIx P. T. [paunanosoli yera 
HOBJICHbI CleqyIouWe HU>KHeELeBOHCKHe (opMuI: Spirifer nerei Barr., S. inchoan 
Barr., S. thetides Barr., S. cf. cyclopterus Hok, S. digitatus Barr. 

B octabublx palioHaxX BbIeeCHHe HMXKHETO JeBOHAa ObWIO MpOU3BeEeHO ye 
JIOBHO Ha OCHOBaHHH JIHTOMOFM4eCKOFO COMOCTAaBeHHA C YKa3aHHbIMH paspesaMu 
a TakxKe NO CTpaTurpaduyeckoMy MoO%KeHHIO STHX OOpasoBannit. MocnenHee 
OMHAKO, MO2XKHO ObWIO YCTaHOBHTb JaleKO He BCera, Tak Kak 9by3uBbl pacipo 
CTpaHeHb!, TulaBHbIM OOpa3oMm, NO MepHdepuu KOTJIOBHHEI, rye Gomee MOMOLHI 
ocaqouHble TOU JMO (ayHUcTHYeCKH He OXapaKTepH30BaHbI, IH60 KONTAKT 
C HUMH TeKTOHMYeCKHe. Ene TpyqHee OnpeseHTb MoOxKeHHe STUX TOMMY Brpa 
OeCHOBLIX 30HAX TOPHEIX CoOpy2xKeHUH, OKPYxKalOllMxX KOTOBHHY. 

Ilo reonoruueckum coo6paxenusM, B.C. Menemenxo (4) u pyran uceneno 
BaTeJSIMH OMHOBO3PaCTHOCTh 3pipy3HBOB Ha BCel STO TeppuTOpHH OblWia MOcTaR 
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(ena T0n OoubuIoe comHeHHe. Kpome Toro, 6blIn CelaHbl HAXOLKH HHKHELeBOH- 
Kol ayHbl CoBepuieHHO Apyroro xapakTepa, oO KOTOpbIX OyeT CKa3aHO HUKe. 
= B 1954 r. Oba MpeAUPHHATA PeBHSHA PaHee H3BeCTHBIX HaXOMOK THITMUHO 
lOPCKOH HH2KHEJ€BOHCKOH (dbayHbl. ' 
Ilo p. Uaqan apropom mposeyenb! noBTopHbe cOopbl PayHbl, MpHyem oKa3za- 
‘OCb, NTO OHA IIPeACTaBJeHa MepeOTO2RKeHHBIMH B KOHTIOMepatax HW WecuaHuKax 
‘“aypuickumu dopmamu. O. UH. Huxudoposoli cpeqm uux ycranosmensi Dal- 
manella ellipsoides Barr., Eospirifer tuvaensis Tchern. . 
| B copMecTHoM mapupyte no p. Onna B. C. Menemenxo, 4. C. Sy6puIHHbIM 
ABTOPOM ObWIM MOBTOPeHbI HaXOAKH Opaxnonog u MmaHox. [pu nepeompeyee- 
Mu komekiuu A. I. Cupopa i u3y4eHHH (bayHbl U3 HamtHx COopos M. A. P2xKox- 
HHUKaxA JCBOHCKHX (opM He OOHapyxHaa; O. MW. Huxudoposoli Onin ompene- 
e€HbI CHJlypuickue dopmpi: Camarotoechia decemplicatus var. angaciensis 
‘chern., Spirifer ex. gr. angustiplicatus Kozl., S. aff. tapsaensis Tchern. 
". A. Mog3anepckoli, KpoMe Toro, ycraHosmeHo mpucytcrBue manok Lioclema 
ff. romulosum Bassler. ; 

B pesyjbTaTe NOBTOPHOrTO MpocmoTpa KopawoB u3 KomeKunn A. JI. Toqu: 
a B.C. Coxkouoppim Obi CheaHo 3aKJOUeHHe 0 CHIYPHHCKOM HX BospacTe. 

Ai C. 3y6pHsHHbIM H aBTopom no p. Ces. TopranpiK, a Taxxe T. VW. Upauo- 
Oi B Oacceline BepxHero TeyeHua p. BapubrK cpequ sccy3HBHO-ocaqOuHOl Tou- 
\M, OTHOCHMOM paHee K HH2KHeMY eBOHY, Obl OOHapyxKeH KOMMeKC (ayHHl, 
apaKTepHOH JIA TalTbIMCKOM CBUTbI BepxoB SiqembcKoro apyca. Ha 1oxKHOM 
uoue xp. B. Tanny-Oua aBTopom 4 Apyrumu ucceloBaTeIAMH OKa3aHO Ha- 
WuHe «CBEKUX» KEMOPHHCKHX SPPy3uBOB, TaK2%Ke OTHOCHBINMXCA PaHee K HHKHE- 
eBOHCKOMy BO3pacTy. AHaNOrM4uHad KapTHHa YCTaHOBseHa HAMM UM Ha CeBepo- 
octoke TyBbi B TowxKHHCKOM Jempeccuu, rye B COCTaB HH2KHeeCBOHCKUX OTJIO- 
‘CHHH BKJIOUaIacb sPy3HBHO-ocayOuHaN TOMA OpoBuka. 
IIpupeyenuble akTbl MOKa3bIBalOT, UTO BbILEMABWIAACH PaHee HVXKHELeBOH- 
KaA OCaOUHO-BYJIKaHOreHHad TOMA B MeHCTBUTeCIbHOCTH ABJIAeTCA Pe3KO 
A3HOBO3pacTHOH. OcobeHHO TPYHO OTJIMUHMBI OT HHKHEMECBOHCKHX CYIIeCTBEH- 
O S*Py3uBHble TOM CHIypa HW 2HGesmbcKOTO Apyca, C KOTOPbIMU HH2KHELCBOH- 
KHe OOpa30BaHHA B PxAJle MeCT CBA3AHbI NOCTeMeHHbIM MepeXoOM. * 

PaccMOTpHyM Tellepb HOBbIe JaHHble 10 CTpaTurpaduy HMKHEFO JeBOHA, MOY- 
CHHBIe B pe3sysbTaTe paOoT nocmeqHUX JBYX sJeT. 

@MayHucTHyeCKH MOKa3aHHble HHMKHEAEBOHCKHEe OOPasOBaHUsA, Kak ye yKa- 
IBaJIOCb, BbIJeeHbI Ha JeBOOepexkbe Yuayr-Xema. B HanOoulee NOJHOM pa3spese 
roro Kommekca B xp. Bteprt-Jlar BpimensatoTca 3CBUTHI, HHYKHAA U3 KOTOPbIX Ha- 
ana A. C. 3y6pununpm (?) 6peptaarckxol (D,brt), cpequaa —OappiKcKon 
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 Bpeptrgaarckaa cButTa (D,brt) c pasmpiBom, HO 6e3 BUAMMOrO 
THOBOrO HecormacHvA 3aneraeT Ha (bayHHCTHYeCKH OXapakTepH30BaHHbIX CH- 
puiickux oTmowenuax. B wuxneli cBocli 4acTH OHA CO2KeHAa MOJIMMAKTOBBIMU 
OHTIOMepaTaMH M PpyOo3epHHCTHIMH MecuaHuKaMH C MOKPOBaMH NMOpPHpHTOB 
| M@JIOMOLMHBIMH TIpOCsIOAMH CepbIX aseBpomuToB. Bepxuaa wacTb paspesa 
pelcTapnena MpeuMyILecTBeHHO BYJKAHOreHHbIMM Nopokama — nop@upHtTamu, 
BaplleBLIMH NopdupaMnu, CMHMIMTAaMU HM TyPoOpeKYHAMM C MaJIOMOUIHBIMM IIpo- 
OXMU MecuaHHKoB u ameBpomutTos. MomHocTb cBuTel qocTuraer 1000 M. 

B asleppouuTax HMKHel YacTH ObepTAarcKol cBuTH! A.C. 3y6pHsaHHbIM Cco- 
paHBI pacTuTerbHbIe ocTaTKH, ompeseneHHpie A. P. Ananbesbim Kak Jenis- 
iphyton rudnevae (Per). Ananiev, Psilophyton goldschmidtii Halle, Taenio- 
rada dubia Kraus et Weyl., Drepanophycus spinaeformis Goepp. Protobarino- 
hyton Obrutschevi Ananiev u oTHOCALIMeCH K TOPraluHHCKOMY HJIM IlyHeT-Ma- 
appakcKomy (biopucTuueckomMy KOMMIeKcy. OTHOCHTebHO BOSpacTa STOTO KOM- 
meKCa CpelM MameoPpUTONOTOB EMMHOTO MHeHMsI He CYHIeCTBYET. A. H. Kpumrto- 
OBHU yKa3biBaeT, UTO «39Ta BbICOKOOPaHu3OBaHHaA eBOHCKas (piopa He HMCeT 
UKaKOro OTHOINeHHA K (lope HW2KHeErO Jepona» UW UMeeT CpeHeCBOHCKHH 
o3pact. M. A. Cenkesuy, T. . Pamyenxo u H.M. Axkosnesa WaTupy1or ero 
uHtTeppane D,—D,. E. ®. UnpKopa-3Samecckas 4 A. P. Anaubes cuntaior ero 
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HMKHeJeBOHCKUM, HO B CBOHX ONpeeIeHHAX M3 OMHUX UW TeX Ke MeCTOHAXO 
eHHil alot pasMUHble CIMCKH, MO-pasHOMy Ha3bIBaA OHM HM Te xe (OPM 
Camum A. P. AnanbesbiM mepeuHcaeHHble pacTeHHA OMmpesemeHbl B pAL 
IYHKTOB U3 OTMOXKeHHi ZicenbcKoro aApyca, a Psilophyton goldschmidtii Hal) 
u Taeniocrada decheniana Goepp., KpoMe TOPO, M M3 2KHBeTCKHX OTO%*KeHHE 

Bappkckaa cBuTa (D,br) comeHa CepbIMH HU 3e/1eHOBaTO-Cepbl 
aJICBPOJIMTaMH MW MepresiaimMu C OCTpakojamMu. B BepxaxX CBUTbI NOABMAeTCA 3Hé 
UHTEJIbHOe KOJMUCCTBO KPaCHOLBeTHBIX AaJICEBPOJIMTOB H Me@JIKOZEPHHCTbIX TeCcué 
HuKOB. Ha mopepXHOCTAX HallaCTOBaHHA BCTpeyaloTcaA TvIMMTOMOp@osbl 
KaMeHHoH comH. MouHoctb 250 Mo. 

OcrpakofoBblii TOPH30HT, pacnosaraioljNHcA B CpefHeH YaCTH pa3pes 
CBHTbI, BMepBble Obl ycTaHoBeH B 1952 r. no p. Bappik I. UW. Usanoson, a 
Oacceiine p. Aprpi-Xem A. M. J[anunepuy u apropom. Ilo3qHee ocrpakogb! OI 
coopanp I’. MW. Mseanopoit B patione yp. Kerspii-Unpa. A. C. 3yOpuiMHbIM Jak 
HbIMt TOPH3OHT Mpocser*KeH BAOMb BCero CeBepHOrO CKOHAa Xp. Boepr-Jlar. Pa 
MOCJI€OBATeJIbHbIX HaXOMOK (ayHbI Ha BCe Ooulee H Gomee WIHPOKOH NoWayE 
HeCOMHEHHO, YKAa3bIBaeT Ha 3HAUHTeIbHOe Pa3BHTHe STHX OTJIOMKeHHH Ha Tef 
puTopuu .Tyspl. Cpequ octrpaKoy u3 pa3pe3a Boept-Jlar E. H. Ilonenosa, 
onpeyenenbt Leperditia aff. strigosa Kegl., L. aff. perobliqua Kegl., L. aft 
fastigata Kegl., L. aff. consobrina Jones. He qaBaa Touxoro Bospacta, E. H. Tc 
JICHOBa OTMEUAaeT, ITO OOJIbUIMHCTBO (POpM OJIM3KH, HO HE COOTBETCTBYIOT MOV, 
HOCTbIO CpeHEMeBOHCKUM BUuaM Tepmanuu, a Leperditia aff. strigosa Keg: 
BecbMa cxofHa c Leperditia salairica Peetz u3 HuxHero QeBona Ky36accé 
A. ®, A6yuiek “M3 2TOrO MecTa, KpomMe Toro, ompefemneHbt Leperditia ¢ 
altoides Weller u L. elongata Weller, u3BecTHbIe B XesbyepOeprcKHXx CIOS 
Ces. Amepuku. [IpupeyeHuble 3aKsO0UeHHA, TAaKHYM OOpa3s0M, JOBOJIbHO Onpele 
JICHHO CBEJ[ETEJIbCTBYIOT O HH2KHEJEBOHCKOM BO3pacTe GapbIKCKOHM CBUTHI. 

Qaanekckasa cBurta (D, (2) tch) coxeHa B OCHOBHOM BYyJIKaH 
TeHHBIMH Nopojamu — nopdupuHtaMu, KBapleBbIMH Nopdupamu, TydouaBa™ 
wu TyPoOpekuvaAmMu. Pesko NOAYHHEHbI B CBOeM Pa3BHTHH KPaCHOLBeTHBIe, pe? 
cBeTJIO-Cepble MeCuaHHKH M aleBpounTbl. Jia mocmeqHHX XapaKTepHbI PIHNTS 
Mop(po3bi MO KpHCTaJIaM KAMeHHOH CoM. OpraHvuecKHXx OCTATKOB B ONHCHIBae 
MOH CBHTe He HaligqeHo. MouHoctTb ee JocTruraet 1500 om. | 

[panna C BbIlleeKalllwMH OTJOXKeHHAMM YCTAHaBJIMBaeTCA YHCTO YCOBH 
MO CMeHe IIpeHMYyIleCTBeHHO 9Sdpipy3HBHbIX MOpO CyUleCTBeHHO OCaOUHOY 
NeCTPOWUBeTHOH TOJUeH CarmHHCKOH cBuTb! (D.sg). OcobeHHO 3aTpyYHUTeIbE 
mpoBekeHue TpaHHIbl B TeX ClyYaHxX, KOPa CarmMHCKad CBHTa comepxKk 
B CBO€M COCTaBe 3Ha4HTeIbHOe KOIMUeCTBO SPpy3HBHbIX MOpoL. 

OrHeceHHe 4WaaHeKCKOH CBHTbI K HHKHEMY JeEBOHY He MOAKpensAerca, Take 
o6pa30M, HU dayHHCTHYeCKHMH, HH CTPYKTYPHbIMH, HH YeTKUMHM JHTOMOrHYUE 
CKHMH IpH3HakaMH. B nomb3y ee HHKHELEBOHCKOPO BO3PacTa FOBOPHT JIMUIb Cé 
MOCTaBJeHHe C paspe3aMH M0 1O*KHOMY CKIOHY xp. TaHHy-Osa, rie B BepxHer 
CYMJeCTBEHHO 2PPy3MBHO YacTH aHaJIOrHUHOH MO cocTaBy TOM O6HapyxKeHl 
OCTaTKH HW2KHeeBOHCKHX pbi6. YUHTHIBAH, OMHAKO 3HAUHMTEIbHYIO (ballMasbuy) 
H3MCHYMBOCTh MOJOOHBIX OOpas0BaHHi, YBEPCHHO MpOBORUTb Takoe ConocTaBule 
HHe BeCbMa TPY]HO. 

Mcxola Ke M3 NPMHWMNa WMKIMYHOCTH, MOIOXKeCHHOTO HaMH, HapsaALy c OObr 
HbIMH MasIeOHTOOrHYeCKHMH MeTOZaMH, B OCHOBY cTpaTurpadun eBons 
MpaBHJIbHee OblWIO Obl OTHOCHTh YaaHeEKCKYIO CBHTY K 9iitpebCKOMy sApyci 
3aKaH4MBad NOH WMKJ HW KHeeCBOHCKHX OTJOMKEHHIi MOPCKUM TOPH3OHTO 
OapHIKCKOM CBuTbI. JA OKOHYATeIbHOrO PelieHHA BOMpOCa O BO3pacTe YaaHel 
CKOH CBHTbI HeEOOXOLHMO NOyYeHHe ONOMHUTeIbHBIX J@HHbIX. 

Ha tore TyBbl HH2KHeeCBOHCKHE OTJO%KCHHA BHINCMAIOTCA Ha OCHOBAHA 
MHOPOUHCIICHHbIX HAaXOMOK OCTATKOB MaHIUbIPHbIX pbI6, MPpMHaqieKallux, I 
oupezenenuio JI. B. OOpyyepa, kK CeMelicTBaM NameoHHCHHA, nTepacnuy u wh 
cpanacnuy. Tlepppre cOopsi STHX pHIG coenanp B. I]. Macnospm B 1947 r. Br 
CJICICTBHM OHH ObLIH OOHAPYXEHHI 3eCb pAOM ucceqoBaTeneli — JI. B. O6p' 
yeppi (°), A. HW. Jlepenxo (°) u ap. 
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Ilo aurougornueckomy cocTaBy ONHCbIBaeMbIe OTNO2KEHUA OTUeTAHBO nojpa3- 
CMAIOTCH Ha Be CBUTbI: HH2KHIOIO, OCAOUHYIO, KpaCHOIBeTHYIO — CaMmarail- 
alick yio (D,sm) H BepXHIO1, CYyLeCTBeHHO sppysuByyio — keuJlelickyio (D,kn). 
} OTIMUME OT LeHTPaJIbHBIX paiionos TyBbl, HU2KHUIi LeBOH 3asleraeT Ha 102%KHOM 
Kone xp. Tanny-Ona cormacno c cuuypHlicKMMM OTMOXKeHHAMM MH CBa3aH 

HUMH NOCTeNeHHbIM Mepexozom. Tpanutla ycTranaBiuBaerca YucTO yCOBHO 
© CMCHE CYIIe€CTBEHHO CepOlBeTHbIX NMOpOA c cuypHiicKol cbayHolt, Kpacuo- 
BeTHBIMH Me€CuaHHKaMH H aJleBPOJIHTaMM C OCTATKaMH HH2KHEeCBOHCKHX pbiO. 
Le UCKJIIOU€Ha BOSMOXHOCTb, UTO KaKY1O-TO YaCTb CaMarawTalicKOli CBUTBI CyIe- 
yeT OTHOCHTb K CHJIYpy, MOCKOJIbKy Hapsy c pbi6aMH HHXKHeeBOHCKOLO 06- 
Ka B CaMbIX HH3aX CBHTbI H3BECTHbI HAXOAKH OPTOMepaTHA u MHYIML, Somee 
apaKTepHbIX JIA CHJIYPHHCKUX OTIOMRKeHHH. BsanMOOTHOWIeHHA HH KHEFO Je- 
OHa C BbillielerKallleli CarIMHCKOM CBHTOH corlacuble. Ormeuapureeca A. V4.JIe- 
CHKO HeCOracHoe HavleraHHe CarvIMHCKOH CBUTbI Ha HHXKHEEBOHCKNe MOPOLp 
qouMHa Kenjeli) npu Gonee TeTambHBIxX paOoTax He MOATBepAMOCh. 
 CamMaraatatcxaa cBputa (D,sm)_ spienena aBTOPOM 4 
i. M. Hanunesuy (*) B 1954 r. no p. Tarsir-Xem B pafioue noc. Camarautait. 
} OCHOBAHMH CBHTbI Ha KBapUeBbIX MeCuaHUKaX HW PaKYIWIHAKOBbIX H3BeCTHAKAX 
MJlypa CorlacHO 3ayleraioT KpaCHOUBeTHble rpyOosepHucTHle necuanuku. Bune 
(0 pa3pe3y OHM YepeLyIOTCA C NPOCOAMH APKO-KpacHbIX TYOreHHbIX asleBpo- 
MTop. Ene pple, B CpeqHeli uaCTH pa3pe3a, KpaCHOUBeTHbIe aJIeBPOJIMTbI 
Bo mpeoOsawawT, BCTPeyaloTCA MpOCOH 3eCHOBAaTO-CepbIX MeCUaHUCThIX 
SBECTHAKOB H aJICBPOJHTOB. CpeqH nocueqHHX B H€CKOJIbKHX TOPH3OHTAaX 
OHapyXeHbl OCTATKH KocTeH HM YeLyH pbi6, onpemenenubie JI. B. OOpyyespim 
ak Tuvaspis margaritae Obr. u ap. Bepxuaa uacTb paspe3sa comkeHa NpeuMy- 
€CTBEHHO NeCuaHHKaMH posoBaTO-ceporo, pexke ceporo uBeta. XapakTepHa 
puMecb TyforeHHoro MaTepHana. O6ulad MomlHOCTb pa3pe3a 900 m. Sanar- 
ee, B fomuHe Kenjell, xapakTep pa3pe3a CaMarauITalickoH CBUTbI CyIle- 
TBEHHO He MeHseTCA. HeoOxoXuMO JIMIIb OTMeTHTH, UTO PbIObI OblIH OOHapy- 
KeHbI 37eCb HM B CaMOH HM2KHeH 4acTu paspe3a (Plataspis sp., Caphalaspidae 
OV. gen.?). 

Keuogefickaa cBputa (D,kn). Ocagouno-sppy3usxaa Tosa, 
OTBeTCTBYIONLaA 10 OObeMy ITOH CBUTe, BbIeneHa B 1948 r. I]. B. Kopoctn- 
biM. Ha3BaHHe mpelioxkeHoO aBTOopoM B 1956 r. mo MecTy HaHOoulee NOHOrO 
a3BUTHA 3THX OOPas0BaHHli B WoNHHe Kenge. B coctaBe KeHJelCKOH CBUTbI 
e3KO Mpeo6aaioT BYJIKaHOreHHbIe NOpOsbl — nopdupuTsl, KBapleBble Nop- 
Mpbl, (Peb3HTHI UM KepaTO*Uph!, NepecsaMBaloulMecaA C TYPOKOHTVIOMepaTaMH H 
ypoOpekunamu. Manomomybie maukH OCaQOuHBIX NMOpOk MpekcTaBseHbl MecT- 
OUBeTHBIMH MeCYaHHKaMH, aJIeBPOJIHTaMH HM MeCYaHHCTbIMH U3BeECTHAKAMH. 
) MOcMeZHHX OOHAPY2KeHbI MHOTOUNCICHHbIe OCTATKH pbIO, NpHHaNerxkalue, 
0 onpegenenuio JI. B. O6pyyepa, kK CeMmelicTBaM mTepacnuy, Uedaacnuy U 
aJIeOHHCHLH I. 
 B ocranbubix palionax K HUXKHEMY JeBOHY YCJIOBHO OTHOCHTCA Hema oca- 
ouHO-2¢by3nBHad TONMa, OObeMMHeHHaA MO HasBaHvem Kyi3piOylaKcKon 
epun (no yp. Kui3pii-Bymak, B Oacceline p. Yok). Becbma BeposTHo, 4TO 
pu MpoBexeHuu JanbHekwMx paOoT OHA OKaKeTCA PAaSHOBOSPaCcTHOH. 

OnucaHHoe pacunenenve HuxKHerO JeBoHa B IlentpanbHolt u }Oxuolt TyBe 
‘bBWO MpHHATO MexKBeJOMCTBEHHBIM COBEMaHHeM TO paspa6orKe yHudnwnpo- 
A@HHEIX cTpaTurpaduyeckux cxem CuOupn (1956 r.) kak paOounit BapyaHt. 


= 
Bcecorw3Hpili reosorMuecKHH MHCTHTYT peers 
KpacuosipcKoe reovlormueckoe yipapJlenne 


IIMTHPOBAHHAA JIMTEPATYPA 


1A.M. auuaespuy, H.H.Iipeatresenckuilh, Te3. nok. Mersey. copelll: 
:) ee YHHHUMPORAHHLIX CTpaTHrpadHyeckux CXeEM Cu6upu, 1956. 27A.C. 3y 65 
ugnuu, tam xe. %A. VW. Jlepeuko, M. B. Ilpotrononosa, TLAH, 106, Ne = 
956). "4B.C. Menemeu Ko, Tes. Jokn. Mexezen. corel. No paspaboTKe yHHHUHpPO 
qHHBIX cTpatTurpad. cxem Cu6upu, 1956. 57. B. O6pyues, JAH, 106, Ne 5 (1956)- 


Jloxaano Akagemun nayr CCCP 
1958. Tom 120, Ne 6 | 


rEOJIOVH, 


A. Il. TAPKOB 


CTPYKTYPA COBPEMEHHOM MOBEPXHOCTH ®YHHAMEHTA 
MHMHYCHHCKHX KOTJIOBHH MO JAHHbBIM AIPOMArHUTHOU 
CbhEMKH 


(ITpedcmaeneno akademukom C. H. Muponoeoim 9 1 1958) 


MuHycHHCKHe KOTJIOBMHbI MpeACTaBAlOT COOOH CJIOKHO MOCTPOeCHHbh 
M@XKIOpHbIit MpOrH6, BbIMOJIHeHHbI CpeWHe- M BepXHeMaJIeOSOHCKMMH TOVJILLaM 
WM HaJIOXKeHHbIM Ha HMKHeMaeO3OHCKoe CkKaqyaTOe OCHOBAaHHe. 

TIpu cocraBieHun CTpyKTypHOH KapTbl PyHamMeHta Ob. vcromb30BaH 
NepBHUHbIe MaTepHabl adspoMarHuTHOH cbemKu A T macuita6a | : 200 008 
Tlomarax, 4TO HCTOUHHKH MarHuTHOTO MOA MpHypOueHbl K 2POAMpOBaHHa 
OBePXHOCTH (pyHaMeHTa, MbI pOHSBeM MaCCOBbIe pacueTbI NO OnpeqeleHy} 
rIYOHHbI 3aJleraHHA BepXHeli KPOMKH MarHHTHbIX Macc. CocTaBjeHHadt HaM 
CXeMaTHYeCKaad KapTa COBPeMeHHOH NoBepxXHOcTH tbyHfamenta (puc. 1) nosTBe 
*KaeT MpeMCTaBJICHHe O CJIOXKHOCTH FO CTPOeEHHA. O TOUHOCTH NOCTPOeCHHH MORE 
CYUTb U3 CONOCTABJICHHA OTE bHbIX Y4ACTKOB KapTHI C pe3yJIbTaTaMH P1yOoKoO! 
OypeHHA HM CeHCMOpa3BeMOUHbIX .pador. 

B roxwHoH uacta Ha3aposcKoli KOTJIOBHHbI MHHHMaJIbHbIe AOCOJIOTHBIC © 
MeTKH MOBepXHOCTH (pyHameuta oT O H BbIllIe COOTBETCTBYIOT AHTHKJIMHAaJI bub! 
cTpykTypam —Cosroucko, Cocuosckol, Jlokmuuckol, Baspipexoi, Amma 
ckoH, [loq30pHosckoli, ABIAIoWLelica 10ro-3amaqHOu nepuKIMHahio AprHuucKa 
aHTHKJIHMHaIH. B CBOMOBbIX 4YaCTAX MePCUHCMCHHbIX CTPYKTYP Ha MOBepXHOC#® 
BbIBeECHbI CaMble HH2KHHE FOPH3OHTbI MOKPOBHOTO KOMMekca — 9spPpy3HB 
jeBoua. Bomee norpyxKeHHble AaHTHKJIMHaIbHble CTpyKTypbl — Tl op6opcKkaa 
KoubloBcKad — OXxapakTepH30BaHbl AOCOJIOTHBIMH OTMeTKaMu OT —O0,6 20 —O. 
KM. Mexyy Conronckol 4 KonbuoscKoli 30HaMH NOAHATHH HAXOJMTCA y3ke 
Jlaspospcko-KuouTenckul mporn6 c ruiyOuHoli 3ameraHna cbyHaMeHta 0 —3 kn 


Puc. 1. CxemaTuueckas KapTa CTpyKTypbI COBpeMeHHOH MOBepXHOCTH cbyHaMeHta MunycuHcK: 
KOTJIOBHH.@ — M30rulcbl MOBepXHOCTH (byHaMeHTa B KM, 0 — M30rHMcbIl yCIOBHOrO CelCMHY 
CKOTO FOpH30HTA, OTORKAECTBIACMOFO C NOAOWBOM TeBOHA, 6 — BEIXOAbI Ha AHEBHYIO MOBEp XHOC 
NEBONCKUX sppy3uBos, e — ceicmuyeckwe npopunu, 0 —ray6uHa ycnosHoro celicmuuecko! 
POPH3OHTA OT YpOBHA MOPA B KM, € — CKBaXKUHbI, BCKPbIBLIMe PyHaMeHT, C yKa3aHHeM rulyOuH 
B KM, J — CKBaxKMHBI, BCKpHIBIMe AOakaHCKyo CBATY; Haq yepToH mMoKa3aHa rayOuna KpoBd 
CBHTEI, MOA yepTok —rayOuna 3a608 (B KM). [pauuup KOTAOBHH: 3 — yuacr 
TPaHCrpeCCHBHOrO 3aeraHHA OTIbHbIX TOJU JeBOHa H KapOoHa Ha (byHAaMeHTe B OKPaHHHb 
YaCTAX KOTJIOBHH, WU — TEKTOHMYeCKMe KOHTAKTsI (MO reodbu3sH4eCKHM JaHHBIM), K — npegnon 
raeMble pa3zOMbl (pyHAamMenta (MO aHHbIM ad9poMarHuTHOH cbemKH). IIporu6n mbyua 
mMeuta: J — Bapangatcxul, JJ — Bepesoscxuit, 7Ja — apinoscxnit, 1/6 — Benoose 
cxult, 77 — Jlasposcxo-Ku6urencxul, JV — Con6arcxult, V — Kysyp6uncxuli, V7 — men 
exui, V/JJ — Kui3prkuyapexui, VJJ7 — Banaxtuucxult, 1X — Tlep6uncxuh, X — Kapacy 
cxo-MutukoupeKui, XJ — Ko6axoscxo-Ilog3annorckuh, XJ] — Yepnoosepcxui, X//I- 
MWlupunckut, X/V — Cpimo-Ep6uncxnit, XV — Jluccockult, XV/J — Uepuoropexui, XV/I- 
Kyteab-Byayxexui, XV/IJ — Kanaruucxo-Munycuncxui, X/X — JlyGencxuli, XX —A 
Ku3cKkni, XX/ — TaOarcxo-Eruucxnh. Tlonuatua PyHAamMeuta: If —Tloz30 
HoscKoe, 2 — Ba3uipcxoe, 3 — AumancKoe, 4 — Top6oscKxog, 58 —CocuoscKkoe, 6 — Jlol 
umuHcKoe, 7 — KonbpuoscKoe, 8 —CosroncKoe, 9 — Benoapexoe, 10 — HosocenoscKoi 
11 — Jlaypcxo-Oroubkosckoe, 12 — Koxopescxoe, 13 — Konpescxoe, 13a — UnbuncKxo 
136 — lapunoscxoe; 14 — OpuipKanpcxoe, 15 — Apam-aaxcKoe, 16 — Buxuncko 
17 — SIppimKalicxo-Kapacyxexoe, 18 — Buictpancxoe, 1/9 — Tarapckoe, 20 — Anraticxo 
21 — Kpacnoosepckoe, 22 — Belickoe 
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MeikHe aHTHKIMHaIbHble NOAHATHA, NepeYHCeHHbie BbIe, MOXKHO crpynnu- 
poBaTb B TpH 30HbI. JlokmMHcKoe, Cocnosckoe 4 KompyoscKkoe NoxHATHA OOpa- 
3yIOT BOCTOUHY10 30HY MepuAMOHAaJIbHOrO MpocTupanua. Ha cepepe (pation Komp- 
MOBCKOFO MOAHATHA) 30Ha pe3KO H3MeHAeT CBOe MpOcTupanHve Ha WIMpOTHOe. 
Ammnanckoe uv Top6oscKoe J0KasIbHble MOAHATUA, pasfeeHHble NonepeuHBEM 
BesoosepckuM mporu6oM, MoryT ObiITb OObEXMHEHEI BO BTOPYyIO 30HY, XapaKTe- 
PH3yiolllyloca Ha lore MepHMOHAJIbHBIM, a Ha CeBeEPe CeBEPO-CeBEPO-BOCTOUHBIM 
mpocrupanuem. B sanayHyio 30Hy rpynuupyiorea Baspipcxoe u Ilogz30pHoscKoe 
Soar AA. 3oHa HMeeT Ha 1Ore MepHJHOHAIbHOe, Ha CeBepe CeBepoO-BOCTOUHOe 
mpocTupanue. SanaqHan 30Ha oTzeneHa oT Aumancko-Fop6osckoli 30HbI NOLHA- 
THH r1yOokuM BepesoscKo-lLappimoBckuM MporH6om c a6couNOTHbIMH OTMeTKaMH 
MOBepXHOCcTH (byHaMeHTa OKONO —3 KM. Bce TpH 30HbI JIOKaJIbHbIX NOLHATHH 
CBA3aHbI C pasOMaMH (PyHaMeHTa, BOSHHKIWMMH B JevouHe. Ilouru fia Bcex 
NOKAJIbHbIX NOAHATHH XapaKTepHbIM ABMAeTCA Pe3skOe NorpyxeHue PyHLaMeuta 
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OT cBofqa B CTOpoHy cocezHuXx nmporM6os. Haxso0H mopepxHocTH dbyHAameHTa 
B HeKOTOPBIX culyyaax JocTuraert 60° (BocTouHbIit CKIOH BaspipcKoro NOAHATHA) | 
K sanany ot Baspipcxo-log3opnosckont 30HbI NOLHATUH pacnonoxeH BapaH? 
qarckult mporu6. MaruurTuble noposel (yHaMeHTa 3fecb NOrpy2KeHbl WO a6co-+ 
JUOTHBIX OTMeTOK — 3,2 kM. BapanyaTcKul mporHO HMeeT aCHMMeTPHUHOe CTPOe- 
Hue —KpyTOH BOCTOUHBI OopT HM NOJOrMH sanaHbli. 

K sory or ComroucKoro NogHATHA (byHaMeHT pe3ko MorpyKaeTcaA Ha 3HauH- 
TeJIbHY1IO PlyOHUHY, OOpa3syA KPYMHy!0 3OHY, COCTOALLY1I0 U3 HECKOJIbKHX H3OJIM- 
poBaHHbixX mporn6os. Haumenburve riy6uHbl 3aneraHua cbyHaMeHTa (OKOM 
—2 xm) oTmMeuatorca B Kysyp6unckom mporn6e. B Mmpmckom u KpisbikuyJib- 
CKOM mporu6ax tbyHaMeHT 3auieraeT Ha Ooublueli rryOuHe (40 —3 Km). Maxcu- 
MaJIbHbIe AOCOJIIOTHbIe OTMeETKH (—5 KM) OTMe¥aIOTCA B KpynHOM BanaxTHHCKOM 
mporu6e. IIporn6 umeer acuMMeTpH4HOe CTPOeHHe: KPYTble 3alaHbIH HW 1O2%KHbIM 
Oopta UM Momorve CeBepHbI HM BOCTOUHLIM Oopta. HakmoH noBepxHocTH pyHya-- 
MeHTa Ha KpyTbIX Ooptax pgocTuraer 30—40°. Ha kpalinem ceBepo-BocTOKe 
Ye6axoso-BanaxTHHCKOH KOTJIOBHHbI pacnosowKeH KpymHblit JLepOuuckuh mpo-- 
rH6 c 3,5-KumOMeTpoBOl riy6HHOH Ro PyHameuta. BanaxTuuckui u Jepoun-, 
CKHH mporu6n pasqenenb Jlaypcko-OroHbKOBCKOH 30HOM NOAHATHA C aOCOUIOT-| 
HbIMH OTMeTKaMH OT —O,3 fo —1,2 KM. 30Ha MMeeT MEPHAHOHAIbHOe MpOcTH- 
pave. Mexyy Banaxtunckum u MmpmuickuM nporm6amu pacnosomweHa oOumnp-: 
Had m0 mMvOWaqd 30Ha C HermyOOKHM 3aseraHvem dyHAamMeuta (oT +0,3 TO 
—1,0 xm). IlooxxutTenbHbimMH aOcOJIOTHbIMH OTMeTKaMH OXapaKTepH3OBaHbi| 
yuacTKH, cooTBetcTByroume HospocemoscKoH wu KoKopescKon aHTHKJIMHaJIb-| 
HbIM CTPYKTYPaM, B Aflpax KOTOPbIX Ha MOBePXHOCTb BbIBeeHbI IPPy3HBbl Le- 


BpoHa. B BenospcKo-Kyp6OaTopcKol uacTH 30HbI PYHAaMeHT ONYIUeH Ha OOVIbLLyHO 


riyOuny (oKO0 —O0,5 km). BanaxTHHCKaa MyJIb4a, NOKa3aHHadA Ha TeO/Ork- 
yeckOH KapTe Kak eHHOe Wesoe, Ha CaMOM jlee NoApa3sqensetca BenoapcKo= 
Kyp6aToBcKHM BbICTYNOM Ha JiBe 4aCTH: 3amanHyio — Kopi3bik¥yJIbCKMH Tpo- 
ru6, Boctounyio — BbanaxTuHckuhH mporn6. 

B xpynuom MutuxkoupceKo-KapacykcKkom nporu6e dbyHwaMeHT NorpyKaercs 
no —4 xm. Ha reonoruyeckoit KapTe 3TOMY MpOorMGy COOTBeTCTBYeT HECKOJbKG 
Mysbq (MutukompeKkan, Maapcxas, JoKkupumcekas, KapacyKkckas), BbIMOJIHeH- 
HbIX HH2KH€KAMCHHOYPOJIbHBIMH OTJOMKeHHAMH. IIporH6O BbITAHYT B MepHHO- 
HaJIbHOM HallpaBJIeHHun. C sTOH 30HOH MpOrHOaHHA CMbIKaeTCA WIMPOTHO OPHeHTH- 
poBaHHbl Ko6saKkoscKo-Ilog3sannorcKui mporn6 c a6cOHOTHbIMM OTMeTKAaMH JG 
—2,5 KM, OrpaHHuHBaroulMl c rora Konbescxoe moquaTue. IlapunopcKoe 
HnbuHcKoe MOJHATHA, OXapakTePpH30BaHHble aOCOJIKOTHbIMH OTMeTKaMH oT CG 
no —O0,5 KM, MpHMbIKaloT c ceBepa K KombeBcKoMy yuacTKYy HW ABJAIOTCA ero 
CTPYKTYPHbIMH ocOmwKHeHHAMH. Uepes Vnbunckoe u IlapunospcKoe noxqHATHA 
HaMeuyaeTca CBA3b Konbepckoro kynosa c CoroHCKOH aHTHKJIMHaabio WC Be- 
ospcKo-Kyp6aTosckol 30HOH NowHATHS (byHqameHta. Mapunckoe u Tapunos- 
CKOe NOAHATHA PasfeeHbl HerIyOOKUM HW HeOO/bWMM NO noWagqH Ky3syp6uu- 
CKHM MporH6om c ruiyOuHOH 3aeraHua (yHaMeHTa OKOIO —2 KM. 

Meakue crpyktyppl tora Ue6aKopo-BanaxTHHCKOH KOTIOBUHbI — DpipKab- 
ckan, Tycopckaa, ApamuakcKaa aHTuKsMHamu uw WWupuucKknii nporu6 —Takxe 
OTpaxKeHbl Ha MpedviaraemoH KapTe. Ha 3anane UeOakoso-BanaxTuHCcKoH Ko- 
TJIOBHHBI BbIeAeTCH Ba OOWMPHBIX NO NvoWayH mporn6a. lOrKHbIM, MeHee rry- 
Goku, UepHoosepcku nporn6 uMeeT CeBepo-BOCTOUHOe mpocTupanne. Dyun- 
JaMeHT ONYUleH Ha vIyOWHY OKOVIO 2 KM HH2Ke YpoBHA Mops. B Con6aTcKom mpo- 
rude oTMeyaeTcsa Oonee rryOoKoe 3aeraHve (byHwamMenta (—3 Km). 

Batenescko-bebikckoe wu AsbiptanpeKo-BalirakcKkoe NoHATHA cyOLIH- 
POTHOrO MpocTHpaHHA pa3sfenenbl KpynHbIM Cpiqo-Ep6uuckum mporn6om, 
riyOuna saieraHua tbyHaMenTa B KOTOpOM JocTuraer —2,7 Km. Bopta mporu6a 
KPyTble: HaKJIOH NOBepXHOCTH (byHJameunta Aocturaet 30°. Hermy6oxne npo- 
rHObl (C aOcouOTHbIMH OTMeTKaMH Jo —O,8 KM), CBA3bIBaIOMNe MEXLY coboli 
Ue6axoso-Banaxtunckyo, Crio-Ep6unckyro u (Oxkno-Mnuycuuckyio Boalt, 
ABJAIOTCA MOMNe€PeYHbIMH MO OTHOWeHHIO K Batrenescxo-bembikcKkomy u Aspip- 
TaJlbCkO-BalitakcKoMy MOJHATHAM. 
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K tory oT AspiptabcKo-BalitakcKoro NOHATHA, Ha Tepputopuu lOx«Ho- 
MUHYCHHCKOM KOTJIOBHHbI, pacnomaraerca Jluccocknii mporuO c rayouHon 
ialeraHuAaA (byHaMeHTa OKONO —2,3 KM, C Oosee KpyTHIM 3anagHbIM GopToM. 
Dr MunycuncKo-KaaraucKoro mpornoa J[uccockuli orzenen y3Koil, IIHpOTHO 
SBITHHYTOH BuQxKMHCKOH 3OHOH MOLHATUA C rayOuHOM 3aneranuad dyHaMeHta 
moO —l,5 km. Munycuncko-KanaruncKul u UepnoropeKnii mporuOnt pa3ye- 
(€Hbl Mex Ly COOOH OTYeTMBO BbIpaXKeHHbIM Ha KapTe u3ornnc BicrpAucKuM nog- 
IATHEM. BelcCTpAHCKasd 30Ha NOAHATHA, NO HALIM NocTpoeHUusAM, MpelcTaBAeT 
ool NOYaHTHKJIMHaJIb, CBA3AHHYIO C CeBepO-BOCTOUHBIM Morpyxkennem Yit- 
’aTCKOTO OTpora. AGcOVJOTHbIe 3HAYeHHA TyOUH saeranua cbyHwameuta 13- 
feHal0TCaA OT —l kM B palione YHOaTCKOM CKBaxKHHbI 10 —3 KM Ha BuicrpsncKoli 
yasBeOUHOH miowaqu. Oro-BocTOuHbIi CKJIOH BpicTpAHCKOM 30HbI Gomee Kpy- 
"OH, UeM CeBepo-3amaHblit. 

_ Ha xkpatvem cepepo-3anage TOoxxHo-MunycuncKoli BnaquHb! oTMeuaeTca 
1eOObuIOH no nmuiomagqu Kytexb-BbyayKcku mporu6 c aOcouOTHbIMH OTMeT- 
‘aMH OKOJIO —2 KM, BbITAHYTbIM B CeBepO-BOCTOUHOM HalipapeHun. Mexry 
<yteub-Bysykckum u UepHoropckuM mporu6amMi HaxXOJMTCA 30Ha OTHOCHTeIbHO 
feryOokoro 3ajleraHHA (byHfamMeuta. A6cOuIOTHBIE OTMETKH H3MeHAIOTCA OT 
—1,2 n0 —1,6 kM. Oro 30He Ha reosorMyecKOl KapTe COOTBETCTBYET HECKOJIBKO 
IOKaJIbHbIX AHTHKJIMHAJIbHbIX CTpyKTyp: SppimKalickaa, A6akaHcob3aBol- 
‘kan, KapacyKcxkaa. 

| B tomwuHor uactn l[OxxHO-MunycuHcKol KOTJIOBHHbI pacnomaraerca KpymHan 
10 MOWaH IWMpOTHO BbITAHyTad 30Ha rayOoKoro saneranuA dyHsameuta, 
eOCTOAILAA H3 AByX MporMOoB: BocTouHoro — oOuMpHoro no nuomanu JLyOeu- 
‘KOTO MmporuOa, C aOCOJOTHBIMH OTMeTKaMH CBbIINe —6,5 KM, H 3anaqHOro — 
e6ombuoro Acku3cKkoro nporuGa c NOYTH 5-KHJIOMeTPOBON r1yOuHOL 3aneraHHa 
yHamenta. Mexjzy mpornOamMH HaMeyaeTca KpacHnoo3epcKaa 30Ha OTHOCH- 
*eIbHO HerslyOokoro 3ameraHua (byHaMeHTa C OTMeTKAaMH OKOJIO —3 KM. K ce- 
s3epy oT Jly6enckoro mporu6a pacnojomweHa KpynuHan Antae-TarapcKaa 30Ha 
IOMHATHA BOCTOYHO-CeBepo-BOCcTOUHOrO MmpocTupaHua. AmTalickoe nolusaTue, 
YKOHTYPeHHOe u30runcoh —3 KM, OTJeNeHO OT TarapcKOH 4acTH 30HbI HeEOOJIb- 
uuM mporu6om. Kpynuoe Tarapckoe nogqHATHe OXapaKTepH30BaHO 3HaYHTe/IbHO 
joee BbICOKHMH aOCOJIIOTHBIMH OTMeTKaMH, ¥Yem AuTafickoe noguaTve. Muuu- 
fajibHaaA riyOHHa JO noBepxHocTu pyHameuta (—O,8 Km) coorsercrByer Lleu- 
‘pasIbHO-TarapCKOH aHTMKJIMHaIbHOH CTPyKType, B Ape KOTOPOH Ha MOBepx- 
IOCTb BbIBeJeHbI CaMble HA3KHE FOPH3OHTbI MOKPOBHOFO KOMIWIeKCa — KPaCHO- 
ipeTb! AGakanckol cBuTb (D,gvab) 

Ta6atcKo-Ecuuckuli mporv6 c aOcouIOTHbIMM OTMeTKaMH OKOJIO —3 KM HM 
ACKU3CKHHi MporH6 pa3eseHbl Y3KUM, Pe3KO BbIpaxenHbIM belickum MO,HATHeM 
eBepO-3anafHOro IMIpocTMpaHHaA. 

SakaHuMBad OMHCaHHe CTPyKTYPHOM KapTbl NOBepXHOCTH (yHAameuta, 
‘OCTABJICHHOH MO JaHHbIM a2POMArHHTHOH CbeMKH, Cleyer OOPATHTb BHHMAaHHe 
1a H€H30€%KHOCTb CYULECTBOBAHHA HECOOTBETCTBHA B eTaIAX CTPOCHHA OTIeJIb- 
IbIX YYACTKOB pacCMaTPHBaeMOl KapTbI C reosOrMyecKOll KapTOM paHoua. Oru 
JACXOKMCHHA MOFYT ObITb BHISBAbI CeLyIOMMMM MpwyiHaMu. Bo-nepBbix, 
\9poMarHHuTHasd CbemKa MacuiTa6a | : 200 000 He oOecmeuMBaeT BbIeeHHA MedI- 
‘AX CTpykTyp Tuna AGakaHcomb3aBorcKol, KapacykcKoli, DBuy2KMHCKOH WM 
(PYTUX aHTHKsIMHaseH. Bo-BTOpbixX, MpoBefeHwe MSOrulIc Yepes 1000 m (maxe 
[DH 3HAUHTebHOM HakKsIOHe MOBepXHOCTH *PyHaMeHTa) M Jollyckaemasx MHTep- 
IOMAWHA M@XKLY OTACIbHBIMH TOUKAMM HeM30ex%KHO MPHBOAAT K CrviaxkUBaHUlo 
‘eTaeH CTPpOeHHA. : 

Ilpeqmaraemaa BHMMaHMIO CXemMaTH¥eCKad KapTa CIPpykTYPbI COBpeMeHHOM 
lopepXHocTH dbyHwamMeuta MunycwHCKHxX M@XKTOPHBIX BMAaMH OKA Coen 
TBOBATb H3YYeHHIO PIyOHHHOFO TeoOMOrMyecKOro CTPOCHUA ITOTO cBoeoOpa3Horo 


[| MHTepecHoro perHoHa. 
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O XJIOPOPEMTE H3 HYDKHEME3O030HCKUX BASAJIBTOB 
WU JOJIEPHTOB BOCTOYHOLO CKJIOHA YPAJIA 


(IT pedcmaeaeno axademuxom JI. C. Kopocunckum 20 III 1958) 


Vi3pep2KeHHble MOPOAbI HH2KHEME3O3OHCKOFO BO3pacTa Ha BOCTOUHOM CKJIOHE 
Ypasia ycCTaHOBJeHb! JIMUb B NocieqHHe rofbl. IIpeyqctaBneHbl 2TH NOpOsH 
JOIepHTaMu HW Oa3aIbTaMH, 3aJleraloulMMH OObIYHO B BAe MOKPOBOB H MOTOKOB: 
pexke CHJIJIOB H, M0-BHJHMOMY, JaeK; NOposbl XapakTepH3yioTca HCK MOSH Teg 
HOH CBexKeCTbIO H CiaOOH TPeWlMHOBAaTOCTbWO. | 

IIpu usyyeHuu 9THX 6a3aJIbTOB MH AOJepHTOB HaMH B MX CocTaBe OblIO OOHA 
py2keHo cBoeoOpa3Hoe MMHepasibHOe OOpasoBaHve — XJOpodenT, HaOsm10]ato} 
WHHCA OObIYHO B BUe HHTePCTHUMAaJIbHbIX BbIMOJHEHHH HW MMH aJleBHIHbi 
oOoco6IeHHH, MpHCyTCTBYIOUNMX B MOpodaxX COBMeCTHO, HO pacipeeJleHHbI? 
B HHX, Kak M BOOOIIe MO pa3spe3y MarMaTHYeCKHX Te, HEPaBHOMePHO, OTJeJIb! 
HBIMM yuacTKaMH. HaOmiofaerca JIMUlb OOulee YBeNUeHHe KOJIMYeCTBAa XJOPO 
(bevTa B HalpaBMeHHM OT WeHTpambHoH (0 —5%) K npHKoHTakToBon (10 —15% 
yacTH MarMaTHueCKHX Tel. Pexe HaOmloqaeTca xslopodenT B Bue BKJIIOUeHE 
B KOPpOJHPOBaHHbIX NOPMUHPOBbIX BKpalJIeHHHKaX POMOMYeCKOrO NHpoKceHa 
mlarvoksa3a. 

@MopMa H BeHYMHA HATePCTHUMAIbHOrO XMOpOeuTa 3aBHCAT OT CTPOeHHs 
KpHCcTaslIM4eCcKOrO KapKaca mopogp! (pvc. 1). Y MHHameBHAHBIX O60cObOmeHH! 
TakOH 3aBHCMMOCTH HeT. HaoOopor, Hepeqko wapoBad PopMa OGocob1eHHH Ope 
WesAeT MpPOCTpaHCTBeHHOe NOJIORKeHHE OKPY*KAalOulHX eFO MHMHePaJIOB; B UaCcT 
HOCTH, JICHCTbI MIarHOKJ1a3a OOpa3sy1oT NO NepHdepHu O6ocobeHHH OTOPOUKY 
OyAYY4H BLITAHYTHI MO KacaTeIbHOH (puc. 2, /); pasMepbI OGocobmeHHH O6BIUHK 
IIPeBbILMAa!OT B HECKOJIbKO pa3 pa3sMepbl NOpoooOpasyioulHX MUHEpasloB HM HHTep 
CTHUMH, KOMeOIACb OT 0,1 Qo 10 MM 4 UHOrga Gouee. 

BxmroveHua XsOpoctbedTa B KOPPOAMPOBaHHbIX BKpanJIeHHHKax pomMOnye 
ckoro mHpoxcena (pxe. 2, 2) HaOmoqanvcb B Bue Memkux (0,01 mM) wapoBug 
HbIX KameIb, @ B KOPPOJMPOBaHHbIX BKPalJICHHHKaX MylarMoKsa3sa dopm: 
BKJIOUeHHA XOpodeHTa HeMpaBHJIbHaA, YepBeoOpa3sHaAd, MPH TeX %Ke pasmepa: 
(puc. 3). BkmoueHnva B NocneqHUX HaOmMOJalHMcb M Tora, ec KOpposupoBaH 
Hbl€ BKPalWICHHHKH MlarvOkJ1a3a BHOBb OOpactaioTca (pereHepHpyioT) mo mepH 
(bepHu KaeMKOHM M3 3epeH NO3AHero MWiarMoKsa3a, OM3KOrO K MlarMoKsma3sy oc 
HOBHOH MaccbI NOpOsbl. 

Cpolicrpa xopocbenta He 3aBHCAT, MO-BHMMOMy, OT (POpMbI ero HaxOxIe 
HHA B MOpoge. MakpocKomMyecKH OH YepHbIii CMOONONOOHBIM HIM CTeCKIOBATHI 
C MaTOBbIM OJIeCKOM, pexke 3eeHOBATHI, GypOBaTO-3eeHOBATHIH 3eMHCTHIL 
HMHOra C palHasIbHO-JIYUHCTHIM WIM KOHUCHTPHYeCKHM CTPOeHHeM. 

Muxpockonnueckh, B Wiudax H MMMePCHOHHbIX mpenapatax, xmopodeu 
ONTHYeCKH AMOPHBIN, USOTPONHIN, peExe B pa3HOH CTeMeHH pacKpHCcTaJE 
30BaHHbIH, AByMpenomMasatouHH. Oxpacka ero uallle *KeTOBaTaa, pa3HUHbL 
TOHOB, Pe2Ke OPaHxKeBad, KPaCHOBAaTO-OypoBaTas HU 3emeHOBaTad. CBeTOmpesoM 
JIeHHe TaK?Ke HeMOCTOAHHO, CBA3AHO C OKpaCKOH HM KoOweOmeTCH B WIHMpOKH 
mpefelax, a HMeHHO: %KeJITHM usoTponHbli 1,409; xKenTEIit ca60 packpucras 
JM30BaHHbI 1,538; KpacHoBaTo-6ypbiit u30TponHbi 1,555; senenbili us0TpPOMHBl 
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Puc. 1. MUnrepcruunanbHoe BbIyenenHe xsopo- 
(beuTa B Oa3albTe HHTepCcepTaJbHOl CTPyKTypb. 
/ — timarvokia3, 2—nvpoKCeH MOHOKJIMHHBIN, 
3 — ByaKaHuyeckoe crekio, 4 — MarHeTurT, 
5 — xmopodeut usorponmunit, 6 — xnopodpeur 
packpHcraM30BaHHbIit. 160 *, HHukKOH (—) 


Puc. 3. Hopdupospit BKpanmeHHuk maarno 
Kla3a B OepuTc, MpOHH3aHHBI xJopoden- 


Puc. 2. Mungzamepumuoe o6ocoOmeHHe xsopo- 
deuta (/) B gomeputTe nopdpupopok crpyKTy- 
ppt. 2—KopposupoBaHHblit NopdupoBbl BKpan- ToM. 54 X, HHKOJH (—) 
JICHHHK poMOnuecKorO MHpOKCeHa, C_ BKJIOUe- 

HueM XMopoenta. 54 X, HHUKOM (—) 


JAH, r. 120, Ne 6, HBaKos 


1,560; opaHxKesbili cula6o packpucrasm3onanubi 1,566; 3eneHbrit H30T pOmHbIi 
1,580; Oyppii packpucramma3oBanubii 1,579; OypoBaTo-3evIeHbI packpucraw- 
JM30BaHHbI 1,591. 

O6bIYHO H3OTPONHad pasHOCTb BHINOHAeT BHYTPeHHIOIO OOJIbILNYIO UaCTb BHI- 
AeNeHHH, a pacCKPUCTasIH30BaHHad — Mepudepuyeckyio (puc. 1). Packpucrau- 
AM3OBAaHHDIH XMOPOeHT OGsalaeT TOHKOBOOKHUCTHIM, arperaTHo-YellyiivaTbIM, 
pexke MaCTHHUaTHIM CTpOeHHeM, OOPasyA B OTEMbHBIX CILYUAAX CcbepoK PUCTAMJIbI 
¢ XapakTepHOl Wiad HUX (burypol YepHoro KpecTa B CKPelLCHHbIX HUKOMAX. 
B packpuicTamM30BaHHbIX 30Hax (KOHIeHTpax), Kak H B ccbepokpucTaax, 
Cilaratollve UX YeWIyHKH UM BOJIOKHa pacnosaralorcaA MepNMeHAMKYAAPHO MOBepX- 
HOCTH OFpaHHYeHHA KOHI[CHTPOB, a 3HaUHT HM CaMHX BBIeeHHi, OOyCIOBIMBAaA 
paflHaJIbHO-JIy4ucToe cTpoeHHe BelllecTBa XloOpoceura. 

O XMMM4eCKOM cocTaBe xOpodeHTa MOX%KHO CYAUTb NO pesybTaTaM aHa- 
4u3a*, MepeCunTaHHbIM Ha CTpyKTypHble dopmysbr (Tab. 1). Bo Beex Tpex 
aang ObWIO MNOJBeprHYyTO BeleCTBO MHHavleBHAHbIX O6oco6eHHE 

TaOa. 1). 


IE eMoyasieay Sl 


1 2 3 
KomnoHent 
BEG ao, MOJ. KOJIHY. Bec. % MOJI. KOJIHY. Bec. % MOJI. KOJIHG. 
SiO, 43,14 718 45,66 760 45,60 799 
TiO, 0,08 O01 A516) 020 0,26 004 
Al,O3 Core 081 8,32 081 7,08 075 
Fe,O3 7,94 049 MOS 069 10,82 068 
FeO 11,06 154 On 093 6,48 090 
MnO 0,29 004 0,09 004 0,04 — 
MgO 1778 441 1285 318 UT 3y 432 
CaO 0,39 007 3,14 067 1,46 026 
Na,O 0,96 016 Mths) 044 {oz 024 
K,O 0,47 005 0,411 001 0,28 003 
H,O+t LOY 441 8,03 444 Th iat 435 
H,0- 9,89 500, 4,86 269 8 98 — 
CO, 0,44 010 Di IXs) 052 : 0,26 
Cymma. . .| 100,73 | | 39,09 | OO 27s | 
R203 : SiOz 0,18 0,19 0,18 
RO: SiO; 0,83 0,08 0,68 
Oxpacka, cTe- SeneHbiit, MsoTponuplii SeseHoBaTo- 
MeHb pacKpHc- v3 0Tpon- HM Cabo DBy- XKE JITOBATHIM, 
TalmlasaluH HBIA NpevoM AIO cma6o pacKpHc- 
noKa3aTeJIb (n=1,555) u 2K eTHIL TaJIJIH30B. 
cBeTompeJoM- packpHc- = 4,539) (n = 1,538) 
JeHHA TaJIJIU3OB. WU 3eJIeHbIii 
(2 = 1,560) (n = 1,579) 


1. {(Alp, 4o*Feg, yg) °°? (Peg, 79° Mo, 29) 79} 9": (OH), solSis, 59° Mo, 4110) + tH20 
2. {(Alp,¢1 Tip, s0F€p,69) 74°- (Feo, Mas 59) } °° (OM, 44, ESts,g0410,209 10] + WH20 
3. {(Alp,s5Tip,o2Fe0,3,) °° -(Fep, 45° Mga, 46) °°)" (OH), 10° [Stg,g0°Alo, 20910] + #H20 


PesysbTaTbl aHaIH30B MOKa3bIBaIOT, YTO Halll XMOpOeHT ABJIACTCA AaJIFOMO- 
(beppO-MarHe3HaJIbHbIM FHAPOCH/IMKAaTOM MepeMeHHOFO COCTAaBA. Kaabii o6y- 
CJIOBICH HeOOIbIUOM MpUMeCcbio KaJIbUMTAa, KOTOPbIM OKa3a/1OCb HCBO3MO?KHDIM OT- 
JICMUTb; WeIOUM CUMTAIOTCA MOPIOWLCHHbIMA OCHOBaHHAMH; Tak xe, Kak H CaO, 
B (POpMy,Jly OHH He BBOAMAIMCh. OOpaulaerT Ha ceOA BHUMAaHMe HeMOCTOAHHOE, 
HO BCera BbICOKOe COep2KaHHe BObI, KAK CBASAHHOH, TAK H PHPPOCKOMHYECKOH. 
Sm cbaxrTbl Hapaay c PUSHYeCKHMM CBOHCTBAMH JalOT OCHOBaHHe CUHTaTb Halll 
XslopoenT 3aTBepJEBLIMM KOJWIONAHbIM PHAporeseM, B 3aBMCHMOCTH OT YCJIOBHH 
B pa3JIM4HOM CTeMeHH paCKPHCTaJJIM30BaHHbIM. 


* ANaN3bI IpOMsBeyeHb B XHMMMYeCKOlt na6oparopun JI. MW. Merrux 1 B. A. Pymuuukon. 
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B amopHom cocTos HHH Xsopocpent (T. €. Ero HSOTPOMNHad pasHOCT) HO BHELI- 
HeMy OOJIMKY HamoMMHaeT OObIUHOE BYJIKAHMYCCKOE CTEKJO, OTMHYAACh OT HETO: 
cbopMol NpOABAeHHA B MOpOMe, OKpacKO, OTCYTCTBHCM BKJIOYCHHH ACHAPUTOB: 
PYMHOPO MHHepasa, a TaK2Ke BbICOKUM JlaxKe JIA OasaJIbTOBOFO CTeKJ1a COMepKa- 
HHeM MarHusd. PackpWCTaJJIM30BaHHbIi XMOpOPeuT MpHOMHRKaeTCA K XJIOPHTAM,, 
OTH4aACb OT HHX XHMHYeECKHM COCTAaBOM — BbICOKHM COfep2xKaHHeM KPeMHe-. 
3eMa, BOJbI H WemO¥eli; STO pasviMuNve Mp CTapeHHH, MeruspaTaluu W pacKpH- 
CTaJJIM3alMH XJopodenta BeleT kK OOPpasoBaHHl0, HapAy C NpeBadiMpYyIOULMMy) 
XJIOPHTaMH, MHHepasloB Tpynmbl KPeMHesema H IeOJIMTOB. 

Ilo xuMuuecKOMYy COCTaBy H CBOHCTBaM Halll XJOpO*euT OTHOCHTCA K rpynne 
MOHTMOPHJIJIOHHTAa HM OWIM30K TyWJIHTaM-xopo@eutam, onvcanHbim JI. II. Cep-. 
jrouenko (*). OT mocIeMHUX OH OTIHYAeTCA JIMLIb HECKOJIbKO MOBbILUeHHBIM COep- 
*KAHHeEM KpeMHe3eMa M MarHe3HH MW MCHbUIMM Cofep2kaHveM 2Kese3a, OCOCeCHHO 
OKHCHOPO. ITH OTKJIOHCHHA, OMHAKO, HE3HAYHTEJIbHbI, MW Ha WMarpaMme, MIpeio- 
*eHHOoH JI. I]. Cepmiouenko (*) QA aHasiu3a THAPOCHMMKAaTOB HeENOCTOAHHOTO 
cocTaBa, (burypaTMBHble TOUKH Hallero XOpodeuta JoOwaTCA B NOMOCY XJIOpO- 
(eHTOB. 

B sBompoce mpoucxowkeHHaA xsopodenta Mbl IipHCcOeqHHAeCMCA K MHEHHIO 
M. A. IIuxoxa ('), B. M. Kynaercxoro (*), JI. Il. Cepqiouenxko (*) 4 pazy Apyrux 
uccleqoBaTeeli O MepBHYHOM, MarMaTHYeCKOM XapakTepe eFO MpOHCXO*AKeHHA. 
IIpHpogumple yKa3aHHbIMH UCCeLoBaTeAMH CakTbl B NONb3yY MepBHYHOTO 
reHesHca xXsopodevta HaO1Oaiocb H HAMM; KpaTKO OHH OblWIH H3JIOXeHbI BbILLEe. 
HanG6omee cyllecTBeHHbIMH H3 HHX ABJIAIOTCA CBEXKHH BU, OTCYTCTBHeE TPellvH 
B oposax, pacipefeseHve B HHX BelLeCTBa XJOPOMeUTa OTACJIbHbIMH yuaCTKaMH, 
a Tak2Ke CIVIOWIHOe BCIOLY BbINOJHeHHe MHHJaIHH Mp FX wapoBol dopme, 
KPYNHbIX pa3Mepax HM HepeKO C pasBHTOH NO HX NepHdepHh  cTOPOyuKOH U3 pac- 
MOJIOXKEHHbIX MO KacaTeIbHOH eHCT MarnoKsa3a. 

O6 2TOM xe CBHJeTeNbCTBYyeT HaOMOaBUINHCA HAMM (akT HasIM4MA BKJIIO- 
yeHHH XOpodeuTa B KOPpOAHPOBaHHbIX BKpanJIeHHHKaxX POMONYECKOLO MHPOK- 
ceHa H MlarHoka3a. Co3qaeTcA ompeseieHHoe BrevaTJIeHHe O CBA3H OOpa30Ba- 
HHA BellecTBa XNOpodenTa C MarMaTHYeCKOH KOppoO3sHeH HHTpaMeTayprude- 
CKHX MHHepaJloB; Ha YpaJIbCKOM MaTepHasie Mbl yOeMJIHCb B CNpaBelJIHBOCTH 
pariaga M. A. IInkoxa (') 1B. M. Kynaercxoro (7) 06 o6pa30BaHun xsopodeuta 
TIpH peakUH %KeJe3HCTO-MarHe3HaJIbHbIX CHJIMKATOB C JETYYHMU KOMMOHEHTAMH 
MarMbl, TlaBHbIM OOpa30M TlapaMH BOJlbl, T. €. YTBEPAHHCb B MHeHHH, 4TO 
XJOPpOPeHT ABJIACTCA KOJWIOHAHbIM MpOAYKTOM aBTOMHEBMATOJIN3A. 

Haumune xopodevta B HH2KHEME3030HCKHX Oa3aibTaxX HW MomepuTax Ypasa 
MIpeWCTaBAeT HE TOJbKO MeTpomorMyeckuHH HHTepec. XwopotbevToBble 6a3aJIbTbl 
HW JOMepHTb! panee Ha Ypase He Ob H3BeCTHLI, TAK KaK OHH BCTpeyaloTCA 
JIHIlb cpequ 2dy3HBoB TpannoBblx H OJIH3KHX K HUM cbopMalinii, OOpasoBas- 
WHXCA B SMMKOHTHHEHTAJIbHbIX MaTPOPMCHHBIX YCJIOBHAX, HO He OOHapy- 
XKUBAIOTCA CpeAW PeOCHHKJIMHAIbHbIX Scdpy3uBos. VM c sTOH TOUKH 3peHHA HUXK- 
HeEMe3030HCKHe XJOpodeHTOBble Oa3abTbl WH MOMePHTbl BOCTOUHOTO CKJIOHA 
Ypana croat 61mxKe K 2py3uBamM TpannoBbix sopMalluli, HexKeH K Gomee 
APeCBHUM TeOCHHKJIMHAJIbHbIM 2:ppy3uBaM coOcTBeHHO Ypaua. 


TopHo-reomormuecKHH MHCTHTYT Tlocrynusio 
Ypanpexoro cbusuana Akagemun nayK 19 III 1958 


UMTHPOBAHHASA JIMTEPATYPA 
1M. A. Peacock, Geol. Mag., 790 (1930). 2B. M. Kynaetckxun, Tp. HTH 


AH CCCP, cep. metp., 25, 8 (1940). 371. Il. Cepnwueu Sal. 
Coa a p K 0, San. Bceecoo3H. MHHepan. 
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Hokaaygo Akagqemunu wayx CCCP 
1958. Tom 120, Ni 6 


HHTOJOVHA 


A. ®. YEPENHHYEHKO 


MHTOTHYECKAS AKTHBHOCTb KJIETOK 
JIEM®ATHYECKHX Y3JIOB COBAKH TO BJIUSHHEM 
PA3JIHYUHbIX 103 JIEAKOUNTAPHOM CbIBOPOTKH 


(ITpedcmaéaexo axademuxom H. H. Illmaaveaysenom 28 II 1958) 


H3yuenve COOTHOWeHHA KOPKOBOrO M MO3roBOrO cloeB wuMibaTHuecKUX 
Y3J1I0B OpblxKelikH COOaK, MHTOTHYECKOM AKTHBHOCTH KJIeTOK MX 3apOMbILeBbIX 
WeHTpos (') H XapakTepa H3MeHeHHIi ALpa UM AMpbILKa 3THX KMeTOK MOKa3a0, 
YTO (PYHKIMOHAIbHaA AKTHBHOCTb 9THX OPFaHoB MoBbllaeTcA Ha 6 uv 31 AHH 
Mocyle 3-rO BHYTPHMbILMeYHOrO BBeAeHHA JeHKOWMTAPHOH CHIBOPOTKH MpH jo3e 
1 Ma Ha KHIOrpaMM xKHBOrO Beca CObaKH. 

Ifenbio HacTosuei paOoTE OblwIo M3y4eHHe BJIMAHUA pa3IHUHBIX 03 
NeHKOWMTaAPHOH ChIBOPOTKH Ha MUTOTHYECKYIO AKTHBHOCTb KJIeTOK 3apoO/[blle- 
BbIX IeCHTPOB JIMM@aTHyeCKHX Y3JI0B OpboKeHKH CoOaK. 

MaTtepuHada UH MeTORUKA paboTH. Mccneqopanne npopexeHo 
Ha 27 30poOBbIX MOOBO3pebIX CO6akax. OHOM rpymme 2KHBOTHBIX (10 co6ak) 
BBOJMJIH pa3JIHUHble O3bI JIeHKOWMTAapHOH CbIBOPpOTKH, pyro (9 co6aK) — 
B TeX Ke l03axX HaTHBHYy!0 CbIBOpoTKy. IIpumMeHasocb TpexKpaTHOe BBeeHHe 
CbIBOPOTKH B MbBILIIIbI IpaBOH NepeqHeH KOHEYHOCTH Yepe3 KarxK ble YeTHIpe THA. 
Uactb 2%KMBOTHHIX (8 coOak) He NOBepraiH HHKaKOMY BO3JeliCTBHIO H HCHOVIb- 
30BaJIH B KayecTBe KOHTpowA. Ha 11 qenb nocwie 3-ro BBeeHHA CbIBOPOTKH 
co6ak 3a0HBaJIM pH MOMOLLH 3JIEKTPHYeCKOrO TOKa. 

Mutorwyecky!0 aKTHBHOCTb OnpejleAJIM Ha cpe3ax smMMcpaTMuecKHX y3uI0B, 
OKpalieHH3Ix mo DesmbreHy Cc MOMKPacCKOH CBeTJIbIM 3e€JeHbIM (fleTasIH MeTO- 
yuku cm. (')). 

Tak Kak B OOJIbUIMHCTBe C1YUaeB Pa3IMYHA MeKLY OTACIbHbIMH 2KUBOT- 
HbIMH BHYTpH rpynn onbita He AOCTOBEPHbl, B aJIbHeHWIeM H3IOx%xXeCHHU HC- 
HOIb3OBaHbI TObKO CpeqHHe m0 rpynnam onpita. Mcksiouvenne cocTaBJAIOT 
jaHHpre mo coOakam NeoNe 40, 41, 42, 27, 33, 28, 34, y Kkoropbix nepeyx Haua- 
JIOM OMbITa Obl OOHAPyKeH CHJIbHbIH ackapHo3, MoITOMy MO rpynne OnbIToB 
c mo30% 0,1 ma mpuBeleHbI CpeHHe, BLIUHCJICHHbIe C YYCTOM 9THX XKHBOTHHIX, 
H CPpeCAHHe, MPH BHIUMCeHHM KOTOPbIX OHH Obl HCKOUeHb! (Ta. 1). Takoro 
MCKJIOUCHHA ClelaTb OblWwIO Heb3A B ONMbITe Cc RO30H 1 Ma, rye ackapHo3 Obit 
oOHapyxKeH y JByX M3 TpeX MOMOMbITHBIX 2%KHBOTHDIX —KaK MPH BBeCHHH JeH- 
KOUMTapHOH, Tak HM HaTHBHOH CbIBOPOTKH. 

Cpequue Janupie mo rpymmam onbita npexcrapuenbi B Ta. 1. a cpaBHenusa 
apcbektTa 10 pa3IMUHbIM 103aM CpeHee YHCJIO MUTO3OB MoCJIe BBeAeHHA CbIBOpO- 
TOK BbIPaxKaJIH B MpOleHTaxX MO OTHOWIeHMIO K CpeqHHM aHHbIM B KOHTpowe. 
Pasiuuua MexKLY JaHHbIMH (Mepa JocToBepHoctu /) cuMTamM ocToBepHbIMH 
B TOM cylyyae, eCIH pasHocTb cpeqHux (V,— M,) Brpoe mpesBbillata KopeHb 
KBallpaTHbIii 13 CYMMbI KBapaToB UX OMMOOK (m2? + m3). TounocTb ombita 


mi | 
penemAH Mo Popmy.re eae (ra6n. 1). 

Pe3yapTaTb. Anamu3 pacnpeqeneHua yacTot noweli 3peHuA C ONMHA- 
KOBbIM UHCNOM MHTO30B MOCe BBeEJCHHA H3y4YaeMbIX 03 JIEHKOIWLMTAapHOH H Ha- 
THBHOHM CbIBODOTOK MOKa3bIBaeT, UTO HavOoee BbICOKAA MUTOTHUeCKAA AKTHB- 
HOCTh KICTOK 3aNOUbILIeBbIX ICHTPOB JUMaTHYeCcKHX Y3.10B HaOmofaeTcs Mocue 
BBEICHHA JeHKOWATAPHOH CbIBOPOTKH. 

Ilpu 2Tom ormeuaeTca MpAMad 3aBHCHMOCTb Me*KIY YBeIMYeHHEM N03 OT 0,1 
10 2 Ma Ha KMOrpaMM MH MOBBILeHHeM MUTOTHYCCKOH AKTHBHOCTH. Jlo3a 3 ma 
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RAG aime a 


UncO MHTO30B B OMHOM Moyle SpeHHA B KJICTKAX 3aPOJbIeBLIX WeHTPOB JMMpaTHYeCKHx! 
y30B OppikelikH co6ak Ha 11 JeHb Nocye 3-ro BHYTPHMbIWeYHOrO BBEACHHA Pa3JIMYHbIX Mos) 
JelKOUKTapHOH WH HATHBHOM CbIBOpOTOK 


M,— M, 


— So 
V me + m,? 


Mim I]poueut 


BapuauT onbpita | n 


Tlosa 0,1 mui/kr (BKJOUeHLI ACKAPHAOSHbIe COOaKH) 


KoxTpoJtb 300 | 2,11-++0,14 5 43 OO) (0) |) Dee? 6,63 
JieikountapHaa cbiBopotKa| 300 | 3,36-+0,18 9°87 Zao 159),7 Be ilZA 6,36 
Hartupuaa cbIBOpoTKa 300 | 2,70+0,15 , 128 ,0 2,64 D,00 


Tlo3a 0,1 mMa/xKr (acKmO¥eHBI acKapHAO3HbIe coOakH) 


KoxHTpoub 200 | 2,61-+0,19 457 100,0 | 2,66 a0 
Jleikountapyas cpiBopotKa] 200 | 3,98+0,24 347 fit kaye 85) Bijeke 6,03 
HatuBuas cbiBOpoTKa 200 | 2,94-+0,19 4 MG Dry Hee: 6,46 


Jjo3a 1,0 ma/xr 


Koutpoub 300 | 2,01--0,16 11.95 AO ORO pn een 7,96 
JleixountapHas cpiBoporKa] 300 | 4,64+0,15 6 "81 2n02 250 Ome Oo One 
Hatupyas cbiBopoTKa 300 | 2,80-+0,22 : A390) | oaou 7,86 


Hosa 2,0 ma/Kr 


KouTpoub 200 | 1,22-+-0,06 41.0 100,0 | 0,85 4,92 

JlefikountapHaa cpiBopotKal 200 | 3,55-+0,21 427 0,29 PSE) es AO Sa) 

Hatupuasa CbIBOpOTKa 200 | 2,37-+0,21 y AGB 7 2,99 8,86 
Jlosa 3,0 ma/xr 

KouTpoub 200 | 1,22+0,06 7.78 100,0 | 0,85 4,92 

JlewkouvtapHaa cpiBopotKal 200 | 2,62+0,18 9°36 264 PAA eis O) 6,87 

HatuBuaa cbIBOpoTKa 100 | 1,82-+0,22 : 1492 PAW 42,09 


MeHee S(PPeKTHBHA, YeM 2 MJI, HO BC€ 2%Ke€ MHTOTHYECKAA AKTHBHOCTb H B 3TOM 
culyuae BbIlUe, YeM B KOHTpOue (puc. 1). 

[locle BBeCHHA HATHBHOH CbIBOPOTKH MHTOTHYeCKaA AKTHBHOCTD Oblia HHKe, 
H BbIpakKalolve ee KPHBble Ha OOJbUIeH YaCTH CBOeTO MPOTAKeHUA NMpHO THM «Ka- 
roTca (puc. 1, J, 177 u IV) unu camparorcsa (puc. 1, JJ) c kKpuBoh KOHTpoma. 

Anasu3 ByX rpaduKos no jose 0,1 ma (puc. 1, J, mpuyem Ja BKmrouaer 
JaHHble 10 COOaKaM, NOpaxKeHHbIM aCKapH030M, /6 MocTpoeH Mp MCKIIOUeHHH 
3TUX JAHHbIX) NOSBOJIAeT MPHUTH K 3aKJIIOUCHHIO, YTO aCKaPHO3, CHU3HB MHTO- 
THUCCKYIO AKTHBHOCTb B OMBbITHDIX Ppynnax H B KOHTpOWe, HE H3MEHHJ pacmoso- 
2KCHHA KPHBbIX: CaMaA BbICOKAA MHTOTHYeECKAaA AKTHBHOCTb HaOsloqaerca mocse 
BBeCHHA JIEHKOWUMTApHOK CbIBOPOTKH, TOra Kak KpHBad KOHTPOJIA H HaTHBHOL 
CbIBOPOTKH HVT OYeHb OH3KO. CHHXKEHHE MHTOTHYECKOM AKTHBHOCTH NpH 03e 
0,1 Ma y 2%XMBOTHBIX, NMOPaxKeHHbIX aCKAPHaMU, MOSBOMAeT MPeMNOMORKUT, UTO 
HM B rpymme NOAOMbITHBIX CO6ak, NOYUMBUINX Wo3y | Mi, MATOTHUeCKaA aKTUB- 
HOCTb TaK}Ke€ HECKOJIbKO CHH2KeHa H MOMbeM ee, HaOMOMaemMbIt NOX WelicTBHeM 
oO6OHX peareHTOB, B ClyYae OTCYTCTBHA ackapHy Obl Obl, BePOATHO, BbILIe. 

PesyibtTaTbl aHaH3a rpacbHkKoB MOATBepxKLalOTCA JaHHbIMH MO cpeqHHM 
KOJIHYCCTBAM MUTO3OB Ha OAHO Moe 3peHuaA (Tad. 1). Hau6onee Bricokaa Wudpa 
NOWyyeHa JIA W3yYaeMBIX O03 JeHKOWUTAPHOH CbIBOPOTKH. DTOT NOKasarTedit 
ellie OTUETIIHBee BLIABJIACT 3ABHCHMOCTb MHTOTHYeCCKOHM AKTHBHOCTH OT BeJIHUHHb! 
WO3bI: MHTOTHYeCKaA AKTHBHOCTh KPyTO MOMHHMaeTCA C yBemHUeHHeM 103 c 0,1 
Wo 2 Mi/KP BKJUOUNTENbHO; pH 3 MJI/KT OHA HECKOIbKO CHMXKaeTCA, MpPeBbIWAA, 
OHakO, BABOe COOTBETCTBYIONIUM KOHTPOVIb. 

Hartupyas cprpopotka B fo3ax 0,1 nu 3 Mi/K? He BbISbIBaeT JOCTOBePHOrc 
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BLILICHHA MHTOTHYeCKON AKTHBHOCTY KJIeETOK 3aPObIeBbIX WeEHTPOB mum(a- 


IWeCKHX Y3JIOB, a NOBbILMeCHHe MpH yosax | u 2 Ma/Kr 3Ha4uMTeMbHO CaGee, 
‘M TIOCI€ BBEAeCHHA TeX Ke 103 weit- 


SLHTAPHOH CHIBOpOTKH (Tab. 1). us 

CyulecTBeHHBIM NoKasaTeeM pa3- 
JUHA MUTOTHYeCKOH AKTHBHOCTH H3y- 
1eMBIX KJIETOK MOCJIe BBeeHHA Jleli- 
OWMTapHOH H HaTHBHOH CbIBOpOTOK 
OXKET CMYKUTb TAakKKEe KOJMYECTBO 
Ole 3PCHHA C NOJIHLIM OTCYTCTBHEM 
HTO30B. Hanmenbulee KOMYeCTBO 
OeH SPeCHHA C MOJHbIM OTCYTCTBH- 
M MHTO30B OOHapy2KeHO TOce BBe- 
CHHA JIeEHKOWMTApHOH CBIBOPOTKH, 
pHueM H 3fecb HaOsllOJaeTcA 3aBH- 
AMOCTb MHTOTHYCCKOM aKTHBHOCTH 
T BeJIHYHHbI 03: uncIO Noel spe- 
Ms C MOJIHbIM OTCYTCTBHEM MHTO30B 
HMKaeTca mpH ose 0,1 Ma, camaa 
u3kaa Wudpa mowyueHa mpu o3e 
MJI, HECKOJIbKO BbIWIe OHa WWI 2 MI 
3HAUHTeEJIbHO OoIble TAKHX Moe 
peHHs 1p ose 3 Ml, HO H B 9TOM 
qyuae HX nouTH B 1,5 pasa MeHbUIe, 
€M B KOHTpouie (TaOu - 2). 


Yucno mumosoG 6 none apenua 


Bere nonveud gpeHrun 

6 BbIX ILCHTPOB 
vc. 1. Kpuppie pacnpesemenua uicna MMTO3OB B POISE SAE anes tea sai 
AMATHUCCKUX Y3JI0B 6ppoKelikH cobak Ha Il eHb mocae eas hae ee ose 
eHKOUMTAPHOL MH HaTHBHO! CbIBOPOTOK. J —0,1 ma/xr Ce Fast eta a, 
OTHBIM, TopaxKeHHBIM acKapHaMi, 6 — tTakve JaHHble HUCK ee ae eee 
n/xr; IV —3 ma/Kr; 2 —sleHKounTapHad cbiBOpoTKa, H — pore Lae coos etter 
0b. I — cpesiee ucro MHTO30B aA KaxKLol cobaKH, 2 —TPY 30e 


Tlocne BBeqeHHA HaTHBHOM CbIBOPOTKH YHCMO NOCH 3PpeHHA C MOJHEIM OT- 
VICTBHeM MUTO3OB pH 203ax 0,1; 24 3 mj 3HAUNTeIbHo BBIILe, YeM Nocue BBe- 
CHUA TAKUX 2K 1103 ICH KOUNTApHOH CbIBOPOTKH, H 61M3KO K KOHTpOui0 (Ta61.| 2). 
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a Ogi vets 2 


Cpefquee unc0 Novel speHHA C MOJIHbIM OTCYTCTBHEM MHTO3OB B KJICTKAX 3aPOfbILIEBbl 
WeHTPOB JHMPAaTHYeCKHX y3vI0B Cpppkeliku co6ak Ha 11 JeHb nocwe 3-rO BHYTPHMbIWeuHOr 
BBCACHHA Pa3JIMYHbIX JLO3 JIeHKOUHTAapHOH WM HaTHBHOH CbIBOPOTOK 


Uncso nome 3peHua Uuncsio novel spenun 


BapuauT ompita BapuauT onpita 


n aoc. % n a6c. % 
Jio3sa 0,4 mMa/Kr Tlosa 2,0 ma/xr 
KoutTpouib 200 20 100 ,0 KouTpouib 20093250 100,0 
JleikountapHas cbI- | 200 14 56,0 Jlefikouutapuas cpi- | 200 | 13,5 41,5 


BOpOoTKa BOpOoTKa 
Hatusu. cpipopotKa | 200 20 80,0 Hatusu. cpipopotka | 200 | 30,0 92,3 


Hosa 1,0 ma/xr lo3a 3,0 ma/xKr 
KouTpovib 300 | 38 100,0 KoutTpouib AQ jp BLD 100,0 
JleikountapHaa cpI- | 300 Soe: 24,9 JlefikountapHaa cpi- | 200 | 22,5 Spal 
BOpOTKa BOpOTKa 


Harusu. cpipopotka | 300 | 35,0 Sp Al Harusu. cpiBopotKa | 4100 | 29,0 89,2 


TakuM O6pa30M, MHTOTHYeCKad aKTHBHOCTb Ha 11 JeHb nocue BBeeHHS 
0,1; 1; 2 u 3 Ma mefkouuTapHou CbIBOPOTKH BbIlle, YeM MOCIe BBeeHHA TeX 
2e J(03 HaTHBHOH CbIBOpOTKH. 

Pauee (',”) 6bl10 O6HapyXeHO elite Oosee OTUETIMBOe Pas/IH4He B H3MeHEHH? 
MHMTOTHYeCKOM AKTHBHOCTH MOR AecTBHeM o3bI B | Mi JIeHKOWMTAapHOH H Ha: 
THBHOHM CbIBOpOTOK Ha 6 JeHb Mocse 3-rO BHYTPHMbILWeYHOrO BBeLeHHA. IIpH BBE 
JCHHM JIeHKOWMTApHOH CbIBOPOTKH MHTOTHYeCKaA AKTHBHOCTb KJICTOK 3apOJ[bh 
INe€BbIX ICHTPOB MOBbIIaeTCA, a MPH BBECHHH HaTHBHOH CbIBOPOTKH —- MOHE- 
ywkaetcnh. Ha 31 qeub nocae BBeeHHA CbIBOPOTKH MHTOTHUeCKaA AKTHBHOCTE 
NOBbIMIaeTCA OObUIe, YeEM MOCe BBEXCHHA HATHBHOA CbIBOPOTKH. 

11 qeHb 3aHuMaeT MpOMexKYyTOUHOe NowoOxKeHHe MexkAy 6 u 31 qHem. Moi BH: 
THM, UTO TIPH TOH »%xe W03e B | Ma MOA WeHcTBHeM HATHBHOHM CbIBOPpOTKH YBeIi- 
YeHHe UHCIA MHTO3OB TOJIbKO HaYHHaeTCA, TOPa Kak MO eHCTBUeM JIeHMKOIMLU- 
TapHOH OHO JlOCTHraeT 3HAYMTeIbHEIX pasMepoB (B 1,7 pa3a Bolle, eM MIpP 
HaTHBHOH, HW B 2,3 pa3a BbIllIe, YeM B KOHTpoue). J pyruMu COBaMH, HaTHBHag 
CbIBOpOTKa JeHCTBYeT H B MeHbIeH CTemeHH, H 3HaYHTeIbHO MeIeHHee. 

Mrak, eakouutapHaa cbiBopoTKa B 03ax 0,1; 1; 2 u 3 ma ua | xr »xuBore 
Beca coOakuH Ha II jeHb nocne 3-rO BHYTPHMbIIe4YHOrTO BBeMeCHHA MOBbILMAel 
MHTOTHYeCKYIO AKTHBHOCTb KJI€ETOK 3aPOJbILIeBbIX LWeHTPpOB JIMMiaTHYeCKHX 
y3J1I0B OpbhKeHKH COOaK, MpHyueM HaOIOMaeTCA HapacTaHHe MHTOTHYeCKON ak: 
THBHOCTH C yBemHueHHemM 03 oT 0,1 fo 2 Ma BKMIOUNTebHO; 3c:pheKT moc 
BBeJeHHA 3 MJ HMDKe, YeM Nocle BBEeHHA 2 MJI, HO BABOe BbIIlIe, 4eM B KOHTpOue 

HatTuBuas CbIBOpOTKa B TeX 2Ke YCJIOBHAX OMbITa Mocme BBeqeHHA 0,1 uw 3 Mo 
Ha | kr 2XMBOrO BeCa He BbI3bIBaeT MOBbILMeCHHA MUMTOTHYCCKOM AaKTHBHOCTH 
Murorwueckait aKTHBHOCTb MOBbIllaeTCH mocie BBeleHHA 1 Ma, ocTurae’ 
MaKCUMYMa IIPH lose 2 MJ, HO NOBbILIeHHe ee B OOOHX Cy4aax B1,5 pasa HHKeE 
yeM MocIe TeX Ke O03 MeCHKOWHTAPHOH CbIBOPOTKH. 

PesybTaTbl STON paOoTb! JeEMOHCTPUpyloT CTHMYHpPyroulee BAIMAHHE elf 
KOUHTapHOH CbIBOPOTKH Ha OOLLYIO peaKTHBHOCTb OpraHv3Ma coGaKH UH corvia: 
CYyIOTCA C HaWIMMM NpeyKHHMM JaHHbIMH (') HC JaHHbIMM Apyrux apropos (* °) 

VUucrutyT Mopdosoruu »xuBoTHpIx um. A. H. Cesepnosa Toctynuato 

Axkajemuu HayK CCCP ® Dail Gos 
UMTHPOBAHHAS JIMTEPATYPA 


1A. O: Uepenunuen xo, JAH, 112,_N 6, 1109 (1957)... 21. Ko x py eons 
Powb AeHKOUMTOB KPOBH B BOCCTAHOBHTeIbHBIX Mpoueccax B TKaHH, M3q. AH CCCP, 1945 
°T.K. X py mos, Tp. uncr. Mopdou. xneotH. um. A. H. Cerepuora AH CCCP, B. 18 (1956) 
*H.B.Tlonosa, tame. °®H.B.IIonosa, JAH, 65, N 5 (1949). BVA 
mep, Tp. uucr. mopdom. xuBoTH. um. A. H. Cesepropa AH CCCP, s. 18 (1956). 
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Horaage Arkagemun nayrx CCCP 
1958. Tom 120, Ne 6 


PHCTOJIOPH A 


. H. B. MHXAHJIOBA 


BO3PACTHbBIE H NOPOJHbIE OCOBEHHOCTH BOJIOKHUCTbIX 
IJIEMEHTOB KO)KH OBELL 


(ITpedcmaeaexno akxademuxom H. H. UI maabveaysexom’6 III 1958) 


BowoKHUCcTbIe CTPYKTYPbI LepMbI B TeYeHHe OHTOFeHEe3a MPOXOMAT C/OKHBIL 
‘Tb POPpMHPOBaHHA OT OTAENbHbIX TOHKHX BOJOKOHEM JO WIMPOKONeTMCTHIX 
MaCTHYeCKUX ceTeH H MOUJHbIX ITYYKOB KOJWIaFeHOBbIX BOJOKOH, OOpasyIOUlUx 
JIOXKHYIO BA3b. 

_ B aurepatype umMeiorcs JOBObHO MOJHbIe CBeLeHHA 0 C(POPMHPOBAHHH BOVIOK- 
MCTHIX SJIEMCHTOB KOXKU B Nepvoy sMOpuorenesa (3,*). [lo Boupocy BospacTHor 
ISMCHYMBOCTH BOJIOKHHCTHIX CTPYKTYP KOXKU 
| MOCTSMOPHOHAaJIbHOH 2XKH3HH TakxKe UMe- 
TCH PA uCceMoBaHHli (*,°,”), HO OHM B OC- 
[OBHOM KaCaloTCa JIMIIb H3MeHeHHH KOVJWa- 
CHOBbIX BOJIOKOH. 

_ Mbt craBHMw Web —H3y4HTb Bo3spacrT- 
[ble H3MCHCHHA. BOJIOKHMCTBIX 3JIEMEHTOB KO- 
KH OBell pa3HbIX MOpor. 

B wactTosiei padore Ja cpaBHeHuA 
3ATHI Be MOpOAbI OBelk C pa3sHOl mposyK- 
MBHOCTbIO —TOHKOPyHHble 4 utyOubie. Mc- 
JielOBaHHe MpOBOLMIOCb Ha APKaX BATCKOK 
[OpOAbI H3 KOMXO3a uM. K. A. Tumups3esa 
‘OPbKOBCKOH OO. H APKaX POMAHOBCKOH T10- 
ONbI H3 OMbITHOTO xo3aiicTBa MuctTutyta du- 
wonoruu AH CCCP s Koasrtymax Jlenun- 
paackow 06. OOpa3ubl KoxwKU OpaMcb IpH- 
<M3HEHHO B OOIacTH 6oKa Ha 2—3 JeHb M0c- 
le pow eHua, BO Mec. WH B1 rog. Beero xu- 
OTHbIX ObWIO: BATCKOH MOpofbl HOBOPOx- 
eHHBIX 12, 5-mecaunpix 9, rooBambIx 6; 
omaHoscKkHx: 8, 12 u 12, cooTBeTcTBeHHO. 
[1A UCCIEMOBaHHA KOJWAareHOBbIX BOJIOKOH 
pelapaTbl TOTOBHJIHCb MO MeTOAUKe, paspa- 
oTaHHol B Jla6opaTopuu Moposoruu Ccesb- 
KOXO3AHCTBEHHBIX 2XMBOTHEIX (*). Q1acTHyec- 
We BOJIOKHa M3yuaIHCb Ha WeIOMAHH-Napa- 
MHOBbIX Cpe3aX, OKPAaLIeCHHbIX OPCeHHOM; pe- 
MK YJIHHOBBIe BOJIOKHA BbIABJIAJIUCb 10 METOY Puc. 1. PacnomomeHve 2/1acTHUeCKhHx 
) HJIbBIIOBCKOTO, MOJMUILH pOBaHHOMYyNO@yTy. BOJIOKOH BOKpy! AO ocTeBoro BO- 

PeTHKYMUHOBHe BONMOKHA BOCA aay os 
KOE OBEIL OOHIbHO MpeCTaBJIeHbI Ha rpa- 

Mlle SIMepMuca H JepMbI—B Oa3saibHOH MemMOpaHe, KOTOPad Tak 2Ke, Kak U 
-JIPyrHX MJI@KOMMTAaIOWIUX, UMeeT (PUOPHIIAPHOe CTPOeHHeE. 

B jepMe peTHKYJIMHOBbIe BOJIOKHa COCpeJOTOYeHH! B eC MMJIAPHOM Cw10€, 
le OHH B OCHOBHOM KOHILCHTPHPYWOTCA BOKPYL 2%ese3 H KOPHEH BOOC, BXOAAB 
OCTaB HX 6a3asIbHbIX MeMOpaH. BasaibHble MeMOpaHbl 3THX CTPYKTYP ABIAIOTCH 
eMlOCpeCTBeHHbIM MposouKeHHeM cyOorujepMa/bHOHK 6a3aIbHOl MeMOpaHbl. 
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2 3axas 538 


Oco6eHHO MHOFO PeTHKYJHHOBHIX BOJOKOH HaOJIOLaeTca B 6a3aJIbHOH Me 
Opane CaJIbHbIX 2KeTe3. Secb OHM pacmolararoTcaA B Bue [JIOTHOH MHOFoneTJI 
CTOH CeTOUKH. 

Y opel, HccmeLyeMbIX MOPOA PeTHKYJIMHOBbIE BOJIOKHa HMelOT OAHHAKOB 
pacnosoxKeHHe, C BO3PaCTOM He H3MeHATIOULECCA. | 

DInactTuueckKuhe BONOKHA B KOKE OBE MMeIOT NPHMEPHO TAaKO) 


*%Ke XapakTep paCMO/O%KeHUA, KaK STO OMHMCAHO WIA KPyMHOTO poraToro CKOT: 
wv mouanen (*,°). OcHoBHaxA Ma 


Ca ceTeH 31IAaCTHYeCCKUX BOJIOKO) 
pacnoularaeTca Ha YpOBHe 3 
JleTaHHa CaJIbHbIX *%ese3. B M 
cTe paclOO*KeHHA CekpeTop 
HbIX OTJ@JIOB MOTOBbIX  *Keulee 
OHH MOUTH He HaOwItOMaloTcs. 
ceTuaTOM cyloe BCTpeuarorcs 
JIHMIUb OTACIbHbIE WIAaCTHUeCKHt 
BeTOUKH, WpoOeraioulue Mex} 
MyukaMH KOJJIaPeHOBbIX BOJIO} 
KOH. YCTAHOBHTb CBA3b MeXK]" 
9u1ACTHUeCCKHMH BOJIOKHAMH CeT 
yaTOrO CJIOA HW BbilleleKallny 
cmloeB KOXKU He yaeTcaA. Bos 
MOXKHO, 4UTO HasMuHe eHHOr¢ 


Pyoonn gmacTHuecKoro KapkKaca Ji 

MC. 2. A3b TYUKOB KOJIJIAPeHOBbIX BOJIOKOH B CeTUa- 

TOM C10 KOKH ToLoBano apKH poManoBcKoh nopo- BCX COB KOXKH, Kak 5TO OM 
mt. 120 Xx CbIBaeTCA Y YeOBEKA, JIA OBEl 


He XapaKTepHo. 

IIpu ucceqopanuH KOXH BATCKHX H POMAHOBCKHX OBell MOX%KHO 3aMeTHT 
He€KOTOPbIe€ NOPOHbIe OTMHYHA B PaCMOJIOXHKeCHHH JAaCTHYeCCKHX BOJIOKOH. 

¥ BATCKUX OBEll CTH 3IACTHYCCKUX BOJOKOH OTJIMUAIOTCA OoOuIbIeH TOPH30H 
TaJIbHOU PaCTAHYTOCTbIO, a KOPHH BOJIOC MeHee OMJIETEHbI 9JIACTHYCCKMMH BOJIOK 
HaMH. 

Hayo oTMeTuTb, YTO KOPHH BOOC BOOOMIe HMEIOT PasHY!0 CTeMeHb OMseTeH 
HOCTH 9JlaCTHYeCCKHMH BOJOKHAaMH. Bcerya HanOoee MOLLHbIK auaCTHYeCKHF 
KapkaC MMeeT Tak Ha3bl- 
BaeMbIM MepBHUHBIi BO- 
JOCHHOH omIuKys C OT- 
HOCHIHMHCA K HeEMY 2Ke- 
Jle3aMHy HM MbilutWeli. Bro- 
pHUHble POINKYJIbI, Laro- 
He BIOCIeICTBHH Ooee 
TOHKHE BOJIOCbI, MMeIOT 
Kak Obl OOM ITacTHue- 
CKHH Kapkac WA BCcel 
rpyllbl, H TOJIbKO CaMble 
KPYNHbIe H3 HUX, 3aHvMa- 
JOLIE IIPeCHMYIILeCTBeHHO 
nepHdepuyeckoe momoxKe- 
Hue B rpynne, HMerwT OT- 
WesIbHOe OmmeTeHHe 43 
91aCTHYCCKHX  BOJIOKOH. 
Y pOMaHOBCKHX oBell 60- 
JI€@ MOL[HO OMIeCTCHHbBIMH Puc. 3. Basb myyKoB KosMareHOBbIX BOJIOKOH B ceTuaTO 
OKa3bIBalOTCA KOPHH oc- cloe KOK rosoBaol ApKH BATCKON Mopogb. 120 « 
TeBbIX BOWIOC (puc. 1). 

& Pasnuunas CTereHb OMJIeTeHHOCTH KOPHeH BOJOC, BO3MOXKHO, CBAZAHA C pa 
XOXKCHHEM BO BpeMeHH POPMUPOBAHHA B1aCTHUeCKHX CerTeli?u BTOPHUNBIX (os 
JMKYOB. PasBHTHe BTOPHYHbIX BOJOCAHBIX POMUKYIOB, BALUMO, HPpOUCXOAHT 
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OT MepHOL, Kora CeTH 21aCTHYeCKHX BOJIOKOH OKa- 
BIBAIOTCA yxKe CPOPMHUPOBaHHbIMH. XapaktTep pac- 
OJOKCHHA IaCTHYCCKUX BOJIOKOH MOUTH He NOJ- 
epraeTcH BO3pacTHOH H3MeHUHBocTH. MoxxHo oT- 
€THTb JIMIb HEKOTOPy!0 PBHIXJIOCTh 9acCTHYeCKUX 
eTeH B TOROBaIOM BO3pacTe. 

_ C Bo3pacTom npoucxo,uT 3HauNTembHOe YTOMIIe- 
Me 9aCTHYeCKHX BOOKOH. Ecmu mpu poxyennu 
eee OBell OHH OCTHratoT TOMMMHBI 0,74 p, 
2 B ro OHH HMeIOT B NonepeuHuKe 2,18 »; y poma- 
OBCKHUX OBell MAKCHMAJIbHad TOUMHA 21acTHYeC- 
MX BOJIOKOH JoxoquT jo 1,06 » npw poxyzennn 
| 2,58 & B Tox. 

KomumareHoBpbhe BOXOKHA, BOTIU- 
We OT 91aCTHUCCKUX, PaCMpOCTpaHeHbI NO BCelt ep - 
e. Mx pacnonoxkeHHe B IMIAPHOM C10 KOXKHM OBEIL 
HaJIOTHYHO TOMY, YTO HaGwIOaeTcA y OombUHH- 
(Ba XKHBOTHHIX. BoOKHa 3aMOJIHAIOT BCe Mpome- 
‘YYTKH M@XK]Ly KOPHAMH BOJIOC, MbILLINLaMu, OTBOLA- 
MMH BOJIOCbI, MOTOBbIMH HM CaJIbHbIMH 2xKele3a- 
A. 
 Kakux-s1H60 H3MeHeHHH C BO3pacTOM HIM MOpoL- 
SIX OTJIHYHH B PaCMOJIOXRKeHHH KOJJIareHOBbIX BO- 
OKOH B IIMJIAPHOM CJIOe€ YCTaHOBHTb He yyaeTcs. 
ACIIOJIO*KeHHE MYYKOB KOJJIareHOBbIX BOJIOKOH B 
ee coe, OMpeeAroMlee EO MPOUHOCTh, NO]- 
2p2KeHO Y  XKHBOTHDIX OOJbUIOH H3MeCHYMBOCTH U1 
ABHCHT OT pHa takTOPOB — BO3pacTa, MOpoOsH, 
wa HT. J. 
| Kak noka3bipaeT UcceqOBaHve, BO3paCcTHbIe 
3Me€HEHHA B CeTYATOM CJIOe COMPOBOKAaloTcA yec- 
OXKHEHHEM e€FO CTPYKTYPbI, UTO OCOHeEHHO 3aMeTHO 
- pOMaHOBCKHX oBell. YcNOKHeEHHE CTPYKTYPbI 
2TUATOTO CJIOA KOXKH POMAHOBCKHX OBelL Mpouc- 
OMT MOCTOAHHO, HO HaHOoJlee HHTCHCHBHO Mpo- 
“KaeT B Mepwod mocse 5 Mec. Oto BbIparkKaeTcA B 
OM, YTO FOPH3OHTaIbHadA HW TOPH30HTaJIbHO-BOVIHH- 
[aA HalpaBJICHHOCTb KOJIJIareHOBbIX IYUKOB CMe- 
ACTCA B3AHMOTIepelJIeTeHHeM TOPH3OHTAJIbHbIX HU 
HarOHaJIbHbIX MYUKOB, JeaouluxX 3arvObl B pa3- 
LIX HallpaBJleHHaAx (pc. 2). 

Y BATCKHX OBell CTOJIb 3AMeETHOTO YCJIOXKHCHHA 
(pyKTypbI ceTuaToro cIOA He HaGwOMaeTca. Popu- 
DATAJIbHO-BOJIHHCTAA HallpaBJICHHOCTb IY4KOB KOJI- 
AaPeHOBbIX BOJIOKOH COxpaHseTCA H B POOBaIOM 
o3pacte. B3anMmonepelleTeHHA MYIKOB XOTH H N0- 
BJISIOTCA, HO BA3b KOJIJIareHa OCTaeTCA OYCHb CJla- 
oi (puc. 3). Ita ocaGeHHOCTh BASH KOJIareHa B 
TUATOM CJIO€ BATCKHX OBell, B OTIH4UHE OT poMa- 
OBCKHX, ABJIACTCA MOPOAHOH OCOOeHHOCTHIO, MpH- 
yileHt MM Kak OBIaM IepcTHOrO HalipaBJieHHA, 
M@IOULMM MeHee MIPOUHYIO KOXKY, eM WIyOHbIe OBLBI. 

BOS3PaCTOM 3HAUHTeJIbHO MeHACTCA COOTHOIICHHE 
10CB KOK. ITO BbIPaxKaeTcA B TOM, UTO HeyKJIOH- 
) BOSpacTaeT OTHOCHTeNbHAA TOJIMMHA CeTYaTOrO 
10d B IpOWeHTax K OOuIeli TOMULMHe KO*KU. Ocobex- 
9 3AMCTHO MCHACTCA OTHOCHTEIbHAA TOJILHHA CeT- 
1TOFO COA Y POMAHOBCKHX oBell (Tabu. 1). 


Ta6auua 1 


Bospacrupie WH NOpoyHble ocoOeCHHOCTH B H3MeCHeEHHH TOMMLHHbI KOMKH WU CeTYaATOTO COA y oBel 


Batckue 


PomaHoscKHue 


COOTHOMIeEHHE 


TOJIMIHHa Ce€TYaTOTO 


o€ilaA TOJMHHAa KOXxKH, 


cooTHOmeHue 
TOMULHHbI KOKA 


TOMMHHAa CeTYaTOTO 


o6ulad TOMUIHHa KOK, 


Bospact 


TOJLIUHbI KORKU 


H CeTuaT. CJIO“, 


»U 


M+tm 


cJIOH, 


HceTYaT.CIOA,% 


cmon, Mi+m,u 


U 


> 


Mim 


% 


Ono 
34,8 
30,0 


430,244 ,10 
427 0-434 
527,622, 78 


1435 642,98 
1223, 642,76 
1505,3-£0,69 


156 
sae T 
78 


1669 643,65 


2531 843,13 
2537, 543,06 


96 
144 
144 


2 =O HS 


| 

Y BATCKHX OBEll BO3PAaCTHbIe H3MCHEHUA OTHOCHTEbHOM TOMMHHbI CeTUaTO! 
COA BbIPA2XKeHbI MeHee pe3KO. OfHakO Marke Mp OOULEM HCTOHYCHHM KOXKU AI 
HAT, UTO, IO-BUHMOMY, ABMIMeTCH Pe3yIbTaTOM OTOHMBKM HX OT MaTepeH, 91 
TeHICHILUA K YBeIMYeHHIO CoxpaHaeTcd. HeoOxoquMO OTMeTHTb, 4TO KO 
BATCKHX OBell OKA3bIBaeTCA GONee PeaKTHBHOH Ha H3MeHeHHe MMTAHHA, BbISBAal 
HOro OTOHBKOH. Y pOMaHOBCKHX OBell OTOMBKA He BbISBaa MOMOOHbIX H3MeHeH 
B KOxKe. 

PomMaHOBCKHe APHATAa B OTMHUMe OT BATCKHX POKMLaloTcCA c Oomee TOHK 
ceTuaTbIM CJIOCM KaK B OTHOCHT@IbHbIX, TaK H B AOCOJIOTHBIX MOKa3zaTesA: 
PasHuila aOcoJIIOTHBIX HoKa3aTelei mo cpeqHuM cocTaBadeT 142,3 + 7,76 
H IpeBblluaer yTpoeHHy1o ommo6Ky +23,28, 

K rogy xe ceTuaTbiii cloli HX MO OTHOCHTEbHBIM NOKa3saTeIAM MOUTH Mpl 
6MKAeTCA K CETYATOMY CJIOIO BATCKHX OBEIl, a MO AOCOJIOTHDIM MOKAa3aTe 
3HAUNTeIbHO Mpespluaer ero. PasHutla peaibua (288,0-+ 3,88 ), Tak Kak O 
mpeBbllaeT YTPOeHHY!O OWHMOKy. am 

_C BospacToM MeHAeTCA HM TOMMUMHAa MYYKOB KOJWIaPeHOBbIX BOJIOKOH. Hat 
6oulee HHTCHCHBHO YTOJUeHHe NYYKOB MpOHCXOAUT OT pox eHHA JO 5 mec. Oc 
6eCHHO 9TO 3aMeTHO Y BATCKHX OBE: K 5 MEC. KOJI areHOBble NYUKH Lalor yTOUMLUNE 
Hue Ha 43,3%, a oT 5 Mec. Jo roa —Bcero Hb Ha 18,8%; y poMaHOBCK 
oBell COOTBeTCTBeHHO Ha 41,7 u 33,1%. OnHako B WenoM HaHOoubIee yromay 
HMe .KOareHOBbIX MYYKOB HaOsIOJaeTcA Y POMAHOBCKHX OBE, B Pe3yJIbTa 
uero B FOJOBaIOM BO3PacTe KO/WMAareHOBble MyYKH Y HUX OKa3bIBaOTCA Oo 
ToucrpimMa (13,4 »), vem y BatcKux (11,8 p). | 

[IpopeqeHHoe HcCeOBaHHe MO3BOJIAeT 3aKJNOUMTb, UTO CpeqH BCeX BOMOKG 
KOXKH KOJNAaPeHOBbIe BOJIOKHA OKa3bIBalOTCA HavOomee PeaKTHBHbIMU B OTHOUM 
HWM TaKUX (aKTOPOB, Kak BO3paCT H MOPOMHbIe KaYeCTBaA XKHBOTHOTO, 

Oco6bli WHTepec MpecTaBAeT CeTUAaTHI COM, COCTOAULHH B OCHOBH 
cBoeH Macce H3 NYYKOB KOJIJIareHOBbIX BOJIOKOH. Ero crpykTypa noyBepraer 
3HAUMTeIbHBIM BO3PpaCTHbIM H3MeCHeEHHAM. OJ{HaKO JMana30H 9THX. H3MeHEH 
oupeyeaeTcAH WM MOpOHbIMH OCOGeHHOCTAMH 2XKHBOTHOTO, 

Kak noka3bIBaeT HcceqoBaHve, Gomee COxKHOe CTPOeHHe CeT¥aTOrFO cI 
oTMeuaeTCA Y WIYOHEIX OBell, Y TOHKOPYHHBIX Ke OBE, KAK MOXKHO CY]HTb I 
BATCKHM OBILaM, YJIYULWIeHHe WIepCTHEIX Ka¥eCTB MOBJeKIO 3a COOOH ympouLeH? 
CTPyKTYpbl ceTuaToro c0Oa. 


VWuctutyT mMopdomoruu *KHBOTHBIX Tlocrynusto | 
um. A. H. Ceseptosa i ; 4 Ill 1958 
Axkafemuu Hayk CCCP 
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CFHCTOJIOVH fl 
lr. H. OPJIOBA 
O PEAKTHBHbIX CBOHMCTBAX ATPO®HPOBAHHbIX CKEJIETHbIX 
MbILOLL 


(II pedcmasaeno axadenuxom H. H. Axnuckcesim 17 III 1958) 


[_ Lipouece aTpoday MbILUILbI pH ee JeHepBallWH H3SyYeH JOCTATOYHO NOLpobHo 
*~*). Panee (*) HaM yJlal0cb N0Ka3aTb, YTO aTPOPUA JeHepBUPOBaHHO!t MBIIIUDI 
POHCXOJUT O4AFOBO, T. €. PAXOM C aTPO*MpOBaHHbIMH y4acTKaMM MbIIUIL pac- 
1OJlaPalOTCA NY4YKH MbIIMeYHbIX BOJIOKOH, COXPaHAIOULMX HOPMaJIbHY1!O THCTONO- 
~MuecKylo cTpyKTypy. B 9THX HOpMAaJIbHbIX MbIIICYHbIX BOJIOKHaX HMeIOTCA 
epBHBIe OKOHYAHMA, B TO BpeMA KaK B MBIIMMaxX, No\Beprumuxca aTpocun, 
€PpBHble MpHOOpbl Ha MbBILICYHbIX BOJIOKHaX OTCYTCTBYIOT. 

HispecTHo, 4uTo mpollecc arpodun JedepBHPOBaHHOH MbIIILbI pacTAHyT BO 
PeMeHH, PasBUBaeTCA MeJVICHHO H CTeNeHb ATPO*HM HaXOAUTCH B MpPsAMOli 3a- 
HCHMOCTH OT CpoKa, IIpoleiwero C MOM€HTa JeHepBallHu, 

IIpeqcraBialIo WHHTepec BbIACHHTb, KaK H3MeHAeTCH perenepaTopHad cio- 

SOOHOCTh MBILICYHbIX BOJIOKOH B polecce ux aTpodun. Jia pewienua sToro 
ompoca OblWwIo MpoBeyeHO ABe CepHH OMBbITOB. 
BI cepuu mpmmue HaHocuoch NoBpexkeHHe OMHOBPeMeHHO C ee JeHepBa- 
quel (°). Oka3aocb, YTO B 9TOM CJIyuae THCTOMOrMYeCKad KapTHHa Mpotiecca 
dereHepallH MIpHHUHNHaIbHO HHYeM He OTMMYAeTCA OT TOM, KOTOPan UMeeT 
MecTO IIpH pereHepallMH HHHEPBUPOBaHHOH MBILILLBI. ; 
— Bo II cepuu onmpitos, pe3yJibTaTbl KOTOPbIX H ABJIAIOTCA MpeMeTOM HacTos- 
wero COOOMIeHHA, NOBPexK]alacb MbIllilla B COCTOMHHM Jaseko 3alleluel at- 
0puH. 

C sTo wenmbio y 20 Gembix Kpbic ucceKaJICA YUaACTOK Cea/IMWHOrTO HepBa 
‘1 cm) HemocpeycTBeHHO Hal M€CTOM eFO Pa3BeTBJIEHHA Ha OOJIbINOM M MaJIbIN 
CeplOBLIH HepPBHI. 

Yepes 50—60 cyTok nocne ucceyeHuA HepBa Ha aTpO*UpoBaHHyto BCJel- 
CTBHe J[eHepBallHH HKPOHOXKHYIO MbILUMLY HaHOCHJICCh NOBpexkyeHHe IyTeM 
BbIPe3aHHA OCTPbIMH HOMKHHIWAaMH yyuacTKa ee B BUJe PaBHOCTOPOHHErO Tpe- 
yTOJIbHUKa CO CTOPOHAMH OKOJIO 5 MM. 

KouTposeM K YKa3aHHbIM JIBYM CepHAM CJLYXKUJIM OMIT, B KOTOPbIX aHaio- 
‘HUHOe MOBpexKeHHe HaHOCHJOCb Ha MBIIMy C HOPMaJIbHOH HHHepBallnel. 

Martepwas Obl (UKCHpOBaH X%AKOCTHIO BactoTOuKUHa B Pa3sJHUHble CpOKH 
jocne onepauun (1, 2, 3, 4, 5, 7, 10, 15, 20 m 31 cyTKu). Oxpacka mapa- 
DHHOBLIX Cpe30B MPOH3BONNAacb OObIYHbIMH THCTOJOFMYeCKUMH MeTOaMn. 

KoporTKo OCTaHOBJIOCb Ha ONHCaHNH PMCTOMOFHYeECKOTO CTPOeCHHA MbILIbI, 
joBeprielicd aTpo@uu, T. €. MCXOMHOTO MaTepHalla HacTOsMeH pa6dorhl. 
Jepes 50—60 cyTok nocwle UcceyeHHA CefaHUHOTO HepBa Tpylila MBI 3aj- 
ieli MOBepXHOCTH FOJIEHH MAKPOCKOMHUYECKH NpeACTaB/IAeT COOOH MOTHBIM THK, 
3 KOTOPOM y2Ke C TPpYJOM MOXHO Pa3JIMYMTb YETHIPE MILLI bl, HMEIOUIMECA 3CCb 
3 HopMe. Ha cpe3ax STOT H3MeHEHHbI yYaCTOK MbILM BbINOJHeH BOJOKHUCTON 
‘O@MMHUTeEIbHOH TKAaHbIO, Cpe KOTOPOM OyaroBo pacnouarawTca MWY4KH Mbl- 
HeUHbIX BOJIOKOH B COCTOAHHH pa3siMuHOl creneHu atpoduu. J,MameTp usmeHeH- 
IbIX MbIIMeUHbIX BOJIOKOH B 2—3 pasa MeHbINe HOPMAJIbHbIX. COOTHOMIEHHA MEK Ly 
(HOHOPH APHBIM alimapaTOM HW CapKOMNa3MOH H3MCHAIOTCA 3eCb B CTOPOHY 
YBEJIMYeCHHA KOMMYECTBA noceqHeH. Muodu6piiibl pacnojlaraoTcaA peo, 
1349 


B pe3yJbTaTe vero HCuesatoT HOA Konreima. Mpnueuuble Apa, paciOouOxKeHHb 
10 BC€MY BOJIOKHY, OOee KOMMaKTHbI, YM B HOPMe; 3aMeTHO YMeHbllaeTCH Hp 
MOMmepewHHK; XPOMATHH PaBHOMepHO pacipeseseH MO BCeMY APY, AAPbIULKU 
BbIABIAIOTCA. Hapayy C ONMCAHHbIMH MbILeCYHbIMH BOJIOKHaMH, B COCTaBe aTpc 
(PupOBaHHOM MbIIIMbI MMeIOTCH MYYKH MbIMICYHbIX BOJIOKOH, He OTM AION XC 
OT HOPMAJIbHBIX. 

IIpu noppexeHHH JeHepBHpOBaHHOH MbILIIbl H3MeCHeEHHA B ee ydacTKa 
NOJBeprulHxcA aTpO*uH, HOCAT CeLYIOMMH XapakTep. 

Uepes cyTKH Mocse HCCeYCHHA MBIULUbI PaHeBOH LePeKT BbINOJIHeH KPOBAHBIL 
crycTtKom. Hutu dudpuua B OOubIIOM KOJIM4eCTBe pacnosarawoTcaA Mex*KAY aTp 
(pHpOBaHHbIMH MbILIeYHbIMH BOJIOKHaMH, KOTOPbIe OKA3bIBaIOTCA CHJIbHO Pa3iB 
HYTbIMH B pe3yubTaTe oTeKa. BocnasuTeibHaA peakWHA 3eCb XOPOLIO BBIP 
*KeHa, TaK 2Ke Kak H Mpolece (aromnto3sa. B yuacTKaXx MbILIe4HbIX BOJIOKOH, Soe 
YMaJICHHbIX OT MeCTa MOBpexK]eCHUA, TOKa elle He OOHaPYyKMBaercA HUKAKUX 3 
Me€THBIX H3M@€HeHHH. ! 

Ha 3 cyTKH mocme onepalluH NOBPexKACHHbIe MbILUCUHbIe BOJOKHAa Ha HEKOT 
POM paccTOAHHH OT Kpad PaHbl Pa3pbIXAIOTCA, MbILMeUHbIe Apa YBeIM4YMBAIOTCS| 
B pa3Mepax, B HHX OTUECTJIMBO BbIABJIAIOTCA AM PbILKH. OKOOALEpHbIe yYacTKE 
CapKON1a3MbI CTAHOBATCA Oa30cHIbHBIMH. OAHOBPeMeHHO MOABACTCA OOJbILOS 
KOJMYeCTBO MHOGMACTOB, BbICBOOOKLaOUXCA H3 MOBPerKCHHbIX MbILLICUHbIA 
BOJIOKOH. B HeKOTOpbIX MHOOTAaCTAX KOJHUeCTBO Aep yBeIMYHBaeTCA MYTeN 
aMHTOTHYeCKHX JeeHuH. MoxHO BUeTb ABYX-TpexbaAyepHble MHOOMACTHI 
Hapsly C HAMH MMerOTCA HeOOJIbINHe MHOCHMIIIACTHI. 

B noBpexKJ@HHBIX MbILNeYHbIX BOJIOKHAX paca MHOMHOpHWIAPHOPO aliMapare 
IIpHBOAUT K OOpasoBaHuto jJleTputa. IIpoxyKTH pacnaya YHHYTORAwTCA JT 
YeCKHM IIYT€M, a TakK2Ke C MOMOL[b!}O (ParOUMTOB pa3sJIHYHOTO MpOMCXO*KeHHs 

Ha 5 cyTKu B OO6aCTH PaHEHHA HMEIOTCA MbIMIeUHbIe BOJOKHA C WeMouKaM! 
ajlep B HHX, a TaKKe NpOOKaeTCA BbICBOGOKTeHHe MHOOMACTOB, OOpa3s0Bas 
WHXCA MyTeM WequdpdpepeHUMpOBKH CTAapbIX MbIINeUHbIX BOJIOKOH (puce. 1, cm 
BKeHKy K cTp. 1312). B HekoTopbIx BOJOKHaX HMeIOTCA MBIIeYHbIe TOUKH § 
CHJIbHO Oa30*pHIbHOH CapKoma3sMoH. Ba3socbusHa MpOTOMma3Mbl MbILIeYHbIX IG 
yeK, a Tak?Ke MHOOaCTOB H MHOCHMI1acTOB OOycloBeHa Hamwunem PHK, ure 
NOATBep*aeTCA IIPHMeCHeHHbIM HaMH MeTOROM Bpate (Ha 9TO 2xe HMEIOTC® 
yKa3aHHA B JIMTepaType). ° | 

OHOBpeMeHHO C MpolleccaMH, MpOTeKatOll[HMH B MbIINeYHbIX BOJIOKHAaX, 
IIPOHCXOAAT H3MeCHCHHA B COCAMHUTEJIbHOTK aHHBIX 9IeMeHTaXx. Ha MecTe NoBpexk- 
JeHUA OOpasyerca PpaHyJAWHOHHAA TKaHb 3a CyueT Ou yKTaOULUX KeTOK Hu (pud- 
poOacTOB KaK MeCTHOrO IIPOHCXO*KMeHHA, TAK HW MepeMelLalOlHXcA ciofa Hs 
npwiekamux yuactKoB. Backysapu3alua o6pa3syrouleroca CoeHHHTesbHO- 
TKaHHOrO pyOlla Tak2Ke MPOMCXOLUT MyTeM MpopacTaHusA COCyYLOB M3 MpHslexKa- 
U{HX K MeCTY JetekTa HENOBpexKJeHHbIX TKaHeH. Kak yxe TOBOPWJIOCb (BbILIE, 
aTpoupoBaHnnad MbILUa COepxKUT OOJIbINOe KOJIMYECTBO BOJOKHHCTOH CoesH- 
HUTeIbHOH TKAHM. KseTOUHBIe 3JICEMCHTHI Ce, a TAK2KE KJIETOUHIE I/IEMEHTHI MepH- 
MM3HA TOBPe*KCHHBIX ITYUKOB MBIMICYHbIX BOJIOKOH, He MOLBepruldxca aTpocpun, 
M ABJIAIOTCA MCTOUHHKOM OOpasoBaHHA pyOua. IIpomecc TOT OveHb NOLPOOHC 
u3y¥eH BO MHOFHX CMelMaJIbHbIX HCCJICNOBAHHAX, HW HET HEOOXOAMMOCTH Ha HEN 
OCTaHaBJIMBaTbCs. 

Yxe na 10 cyrku nocle NOBpEXTeHUA MbILICUHBIM LecbeKT UAaCTHYHO 3alO/IHeE 
COCAHHUTCJIbHOTKaHHbIM PYyOHOM, XOPOWO BaCKYJIAPH3HpOBaHHbIM. OsuaKkc 
B OTJIMUHE OT TOTO, YTO HaOOLaeTCA pH pereHepalHv HHHEPBUPOBAHHBIX MBILLILL 
3leCb BCe elle HMe€eTCA 3HAYHTEIbHOE KOJIMYECTBO PpacnaalolluXCA MbILIeUHbID 
BOJIOKOH H OTYCTIIMBO BbIpaxKeH Mpolecc darowuTo3sa (pvc. 2, cM. BKsJeliky 1 
crp. 1312). Takum o6pa3om, mpowecc pesopOuun TuOHyIHX TKaHeBBIX 9uIe 
MeHTOB HM OUMCTKA PaHbl MpOTeKaloT B aHHOM Ciy¥ae BAO HM HOCAT 3aTAK 
How xapaktep. 11 Ha 10-qHeBHOM cpokKe B y4¥aCTKaX COeLMHUTebHOM TKAHH 
3aMeCTHBINeH aTPOPMPOBaHHbIe MBILIbI, Cpequ rpyOnIxX COeMHUTebHOTKaH. 
HbIX BOJIOKOH HHOPa pacnOararoTcA OTAEbHbIC MbILeUHbIe BOJIOKHA C OOpa30 
BaBLUIMMHCA Ha MX KOHWaX MBIWIeCYHbIMH MOUKaMH (puc. 3). 
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Iponudepaiua MpnimeuHbix sep B MOBPexKJeHHBIX aTpO@HPOBaHHbIX MbI- 
JUeYHbIX BOJIOKHaX BO BCe BPeCMA HaGJIOLCHHA MpOuCxXOMAa ACKIIOUMTebHO 
{MHTOTHYeCKHM Crocobom. CrellHaJIbHO BOMpOCy O 3€BHCHMOCTH AMUTOTHYeCKOrO 
I MUTOTHYeCKOrO cnocoéa Jese- 
IMA MBINCUHbIX sep IpH aTpo- 
pH HW pereHepallunH MBI m0- 
‘BALeHAa padota CyrmuuKoro u 
‘lappeuxo (°), u B sanauy Ha- 
PTOAMerO HCCIelOBaHHA pac- 
‘MOTpeHHe 9THX B3aHMOOTHO- 
HeHHH He BXOJHT. 

Ha 15 cyrku nocare nospex- 
eHHA BCe elle MpomomKaercs 
)THeMeHHe MHOOJACTOB OT aTpO- 
pwuecKH M3MCHeHHBIX MbILIeu- 
bIX BOJIOKOH, HO Tipolecca Ho- 
O00Opa30BaHHA MbILICUHBIX BO- 
IOKOH B 3THX yuacTKaXx He IIpo- 
ACXOQMT. B To xe BpeMaA, oTueT- 
IHBO ylaeTcA HaOmoaTb ru- 
Jeb MHOOIaCTOB H MHOCHM- 
NacTOB, OOpa30BaBlINxcA 3 


OE aera sicescre ia hei Puc. 3. 10 cyrok mocae Mopper qeHHA MbILULLbI. Yuactok 
om0KoH. IIpouecc stor mpore- COPMMHUTebHOM TKAaHH, 3aMeCTHBIeH aTpodupoBaH- 
aeT C MOCTeMeHHBIM ocaGe- nyio Mommy. @ — MeruewHad mouKa Ha aTpodupo- 
HeM Oa30PuIHH IWLMTOMIAa3MbI, BaHHOM MBIWI€YHOM BomoKHe. O6. 60, ox. 10X 
HKHO30M HIM JIM3HCOM sjep. 

Ha 20 cyrkKu Ha MecTe OpIBLIero NOBpexKAeCHUA B HEKOTOPbIX yuacTKax cpelu 
COCJMHHTeCJIBHOTKaHHbIX BOJIOKOH HepeAKO pacmomarawTca H3MeHeHHble MBILLWed- 
Hble BOJIOKHAa C IelOuKaMH ep B HHX. 

Yepes 31 cyrku (nocmeqHui M3 W3y4eHHBIX CpOKOB) B COeMHHTeJbHO- 
TKaHHOM pyOule (puc. 4), o6pas0BaBliemca Ha MecTe ObIBIero NoBpexKJeHHA, 
Koe-re pacioularaiwrcA eMHHUHbIe 
TOHCHbKHe MOJIOJbIe MbIMeUHbIe BO- 
JIOKOHIa THMa MbILMeUHbIX TpyOouek. 
Ilocequue, OMHaKO, He MOCTHTAatoT 
HOPMAaJIbHOrO pasBUTHA, XOTH B HUX 
yacTH4uHO uddepeHWupyerca MUO- 
(PuOpUINAPHbIM almapar. 

B ormuune OT TOO, 4TO HMeeTCA 
IPM pereHepalMu MbIIINI B YCJIOBHAX 
HHHepBalluu, aTpoPupoBaHHble MbI- 
IeuHbIe BOJOKHAa B YCIOBHAX Hapy- 
IUeHHOH HMHHepBalwH Mp NOBpex- 
eHHu JlerKO pacnaalorca Ha OT- 
JI@JIbHbIe KJeETOUHbIE 3IJIEMCHTbI — 
MuOoONaCTHI. ITO MaeT BO3MOXKHOCTb 
B YCJOBMAX HalllMX ONbITOB KOHCTA- 
THPOBaTb HaM4une MMOOACTHYeCKOH 
cTaquv mpu equddepeHuHallHy MbI- 
Puc. 4. 31 cyTKM Tocae NOBpexkK CHUA MbILWUIUBI. meiuax- BonokoH. K coxKasexmo, 


Coe qHHUTeIbHOTKaHHBII pyOell Ha MeCTe MBIIUey- 
: Horo jedekta. OO 60, oK. 5X craTHuecKkan KapTHHa (pHKCHpoBaH- 


Horo MpemapaTa He MosBoulseT Cie- 
JlaTb OMpeeCHHOTO BbIBOLa O MPOrpeccHBHOM Pa3sBHTHM STHX MBIINCTHDIX SC- 
MeHTOB B IvlaHe pelIeHHA BOMpoca O HaNMYHH MMOOAaCTOB y MJCKOMHTAIOULAX 
(7). Kak M B MHHeEpBHPOBaHHbIX MbILMax, WpH perenepalan | aTpOotpH pOBaHHBIX 
MbIIUI, MeCTO MOBpexKeHHA 3allOJIHAeTCA TpaHYIAIMOHHOH COCHHHNTCAbHOH 
TKaHbiO. Ofnako B MOCeHeM CIy4ae He MpOMCXOAMT 3aMeleHHA BPeCMCHHbIX 


COCAMHUTebHOTKAHHBIX CTPYKTYP MbIIIeUHBIM PereHepaTOM, a OOpasyerca C 
e€MHUTCIbHOTKaHHbIM pyOell. | 
Heo6xoyumMo oco6eHHO HOYePKHYTb, ITO TaK KaK B YCJIOBMAX MeHepBallul 
MBILUMbI ATPOtpHYeCKHe H3MEHEHHA B Heli HOCAT OUAFOBIN XapakTep, TO M pereHe! 
PaTHBHbIe MPOLeCCbI B COOTBETCTBHM C 9THM MpOTeKaloT pasJH4HO. Tax, B yua 
CTKAX MbILIM, Te MbILIeCYHbIe BOMOKHA ATPOPUPOBAHbI, H3MCHEHHA MPOHCXOLAt 
ONMCaHHbIM Bbillle cmoco6om. B coceqHHX Ke YdacTKaX MBI, MBIIMMCYHbIC BOJIOK i 
Ha KOTOPBIX COXPpaHHJIH HOPMaJIbHy!O THCTOJIOrHYeCKYIO CTPYKTYPy, MOBpex' 
JIeHHe IPHBOAUT K H3MeHEHHAM, HHYEM HE OTHUAIOWLMMCA OT HOPMAJIbHOrO: MIpo+ 
lecca pereHepalluH Cc OOpa30BaHHeM MblIlleyHOrO pereHepata. 
B cBa3M C HallIHM MCCJIGMOBaHHeM IIpeACTaBJIAIOT HHTePec Pe3yJIbTAaTbI par 
6otst Crpuranopoi (8), KoTopad mpoBepsma yHKUMOHAIbHYy!0 CMOCOOHOCT 
ATPOPUPOBaHHbIX MbIII, PH3HOOTHYeCKHM MeTOJOM, IIPHMeHAA B KayeCTBE 
pa3qpaxkuTelA SeKTpHuecKHH TOK. ABTOP YCTaHOBHJI, YTO B COCTOAHHH JaleKG 
gallleyiuel aTpoduH BOCCTAaHOBJICHHe HePBHOMBIWeYHOH CBA3H He MpOHWCXOJUT, 
Pe3yIbTaTbI Hallie paOoTb! NOKasaJiM, 4YTO MbILIla B COCTOAHHH rt yOOKOH 
aTpo*uu He cmocoOHa K pereHepallHH MbILICYHbIX BOJIOKOH B TeX ee YUaCTKAaX,) 
re MbILMeYHbIe BOJIOKHa He MMelOT HHHEPBALHH HW MOBeprinch aTpodpuyecKHM 
H3Me€HeHHAM. OnHako B COCTaBe IeJIOCTHOTO OpraHH3Ma NoHad JeHepBallua, ‘ 
y 


Tak2Ke H MOHaA aTpO*UuA BCel MbILIMbI KaK OpfaHa BPA JIM BOSMOXKHA BBY 
HaJIM4HA MOCTOAHHBIX MepeKPbITHH NMepHdepHuecKHX HEPBOB HM HX aHaCTOMO3OB., 

VM. J. Xnonuua (*) noka3amna, YTO PpeMHHepBallHA MBILINbI MpenATCTBye 

mpoweccy atpodun. Hactosmpee uccieloBaHHe MO8BOJIHJIO yCTaHOBHTb, UT 
MOBPe@KTeHHE MBILLIMbI, ATPOPUPOBAaHHOH B Pe3yJIbTaTe HapYyWIeHHA HeEPBHOMBI-+ 
IM€4YHOH CBA3H, BbI3bIBAeT OOWIHPHbIM paca MbIIMeYHbIX BOJIOKOH HU COMPOBOX- 
WaeTCA YCHIeHHeM OOpasoBaHHA COCAHHUTeIbHOH TKaHH Ha MeCTe TpaBMBI. 
| 
| 


VuctutyT 9KcCiepHMeHTabHOH Me MIHHBI Tlocrynusio 
AxkajyleMHu MefqMiMHcKux HayK CCCP 3 III 1958 
r. Jlenuurpay 
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oxnann Akagqemun nayx CCCP 
1958. Tom 120, Ni 6 


®H3SHOJIOTH A PACTEHHH 


H. 3. JIASAPEB 


O HEKOTOPbIX OCOBEHHOCTAX KHHETHKU 
IJIEKTPONMPOBOAHOCTH BHYTPEHHEM TKAHH KJIYBHEU 
KAPTO®EJIA MPH MPOXOKAEHHH MEPHOJA MOKOSA 


(ITpedcmaezeno axademuxom A. Jl. Kypcanosoim 1 IV 1958) 


MetTofOM 3J1eKTPOMPOBOAHOCTH JIA OWCHKH MPOHMIaeMOcTH pacTHTe/bHO! 
TKaHH BiepBble BOCMOb30BaIucb Makcumos u Colikuua (*). Ilo 3nexTpomposog- 
HOCTH OMJUCTHIJIATA, B KOTOPBIH SK300CMHPYIOT 3JIEKTPOMHTHI U3 OTPe3sKOB 
TKaHH, Tenkesiem 4 OxHuHod (1) H3ydalacb OTHOCHTeIbHaA MPpOHHUaeMocTh WIA 
QJICKTPOJIMTOB TKaHH JIPeBeECHbIX PaCTeHHH B COCTOAHMM MOKOK; CatTaposa (’) 
YcceoBala 9TO ABIeHHe y KapTodein. M3mepeHua, mpoBeeHHbIe HaMH Ha 
MIPpOTAXKCHHM HECKONLKUX JeT, MOKasaIM, YTO KMHETHKA 3/1eKTPOMPOBOAHOCTH, 
ONpeleyeHHOH HelocpeCTBeHHO B KYCOUKAX BHYTPeHHeH TKaHH, BbIPe3aHHbIX 
W3 XPaHAMWMXCA KYOHEH, MOXKeT ObITb HHAMKATOPOM COCTOAHHA KapTodela mpH 
TIpOXO*KAeHHH NepHoOsa MOKOA. Oka3asocb, YTO JaHHble MO KMHETHKe QJIeKTPO- 
TIPOBOJHOCTH XOpOllO COBMaaloT C pe3yJIbTaTaMH MHOFOJIeTHHX HaGsOeHHH 
KapTodes1eBOOB-lpaKkTHKOB. 

ONEKTPOMPOBOAHOCTh onpeeAacb MO COMPOTHBJICHHIO NOCTOAHHOMY TOKY 
WJIH TOKY 3BYKOBbIX YaCTOT CTaHJapTHbIX WwIaCTHHOK, BbIPe3aHHbIX V3 KJIYOHA. 
H3mepenve COmpoTHBJeHHA MpOBOAHOCh pH OMHOH UM TOM we TeMMepaType 
MOCTOBbIM MeTOJOM IIpH muaoTHocTH ToKa 0,44 Ma/cm”? c MpHMeHeHHeM MOJApH- 
3YIOWLHXCA (YFOJIbHbIX HJIH WHHKOBHIX) 9IeKTpOZoOB. IIpH tepeMeHHOM TOKe eM- 
KOCTb KOMMeHCHpoBasacb (*). B caa3v c HamMuneM [peltpa BeHUHHA COMpOTHB- 
JICHHA ONpesesAIaCb B OHO UM TO 2Ke BpeMaA (He MeHee 20 MHH.) Nocule NpHto*Ke- 
HUA HalpAKeHUA K TKAHH. CyleqOBaTeJIbHO, H3MePCHHe MPOBOAHJIOCb B yCTaHO- 
BMBINeMCA pexuMe. PesybTaTbI H3MepeHHH NOKasaJIM, YTO OOMIaAt 3aKOHOMep- 
HOCTb H3MCHCHHA ZJIEKTPOMPOBOMHOCTH BHYTPeHHeH TKAaHH IPH Mpoxo*KeHHu 
HepHoya MoKOA BO BpeMaA I060ro xpaHeHUA U WIA MOObIX KIyOHeEH KapTodena 
MOXKeT ObITb WpeslcTaBeHa KpHBOH OfHOTO u Toro x%e Bua. Hanpumep, qx 
BHYTPeHHel TKaHH KyOHel KkapTodena Jlopx, npH XOJOAHOM XpaHeHHH B yc- 
nopuax Kpacnoflapa, KpHBad 2TeKTPONPOBOAHOCTH MMeeT BUA, NOKASAHHbI MHA 
puc. 1. Sta KpuBax BO BpeMA Mpoxo*KAeHuA MepHoa NOKOA MepernOaercs 
B TpeX TOUKAX, MOMORKeHHE KOTOPLIX 3aBHCHT OT CopTa KyOHeH KapTodemsa, a 
TakKe OT YCIOBMU XPaHeCHUA HU MpOuspacTaHHA, —T. €. OT OCHOBHBIX PakTOPOB, 
ONPeMeNAIOMIUX JWIMTEIbHOCTh NepHosla noKos u ero (a3. CpaBHeHve KMHETHKH 
9JICKTPOMPOBOMHOCTH BHYTPeHHeH TKaHH KyOHeH KapTodea Cc H3MeHeHHeM 
KAPTHHBI OOOCOGOeHHA MpOTOMIasMbl €€ KJICTOK, YCTaHOBJICHHOH M0 MeTOjy 
Tenkes u OkHuHol (7), 4 C H3MeHEHHEM ee BIAKHOCTH, HAOyXaeMOCTH H COsep- 
KAHHA KPaxMasla NOKa3as0, ITO MOMOMKeHHe TOUeK NeperuOa KPHBOH IeKTPO- 
mpopomyoctu (puc. 1 A, C, FE) coorperctTsyer ompeyeseHHOMY H3MCHCHHIO STHX 
TapaMeTpoB. 

Ecau mpufepxKMBaTbcaA IPHHATOTO MHOTMMM UCCeMOBAaTeIAMM paseseHHs 
MepHoa lokox Ha TpH dase (*,°), TO HayanoM MepBoli *asbI CeyeT CUHTATb 
rouky meperu6a A (puc. 1), orpaxatoulyio mepexol oT MoceyOopoyHoro jo- 
3peRaHuA K NepHosy noKoOA. Ota taza NpomosKaeTCA BO TeX NOP, MOKA SIEKTPO- 
IPOBOMHOCTb TKAHM He CHHSHTCA JO TAKOM BeMUMHbI, IPH KOTOPOH HEBOSMOXKHO 
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ripopacTaHue aHHOro CopTa KyOHeH KapToeA pH HaIM4HH OarOMpHATHHIX: 
K ToMy ycoBui (rouKa B). YMeHbIeHHe 39eKTPOMPOBOAHOCTH BO BpeMA TIpO-/ 
XOKCHHA STO (pasbI MOKOA CONPOBOAaercA yBeIMYeHHeM CTeMeHH OOOCOO.e- | 
HHA MpOTOMMasMbl KeTOK TKaHH. CoyepxaHwe KpaxMaJla B TKaHH BO BpeMs 
IpOXOK CHUA ITOH Cbasbl NOKOA MpOMO2KaeT YBEMMYIMBATLCA, BULAKHOCTb TKAHH 
IIpaKTHYeCKH HE H3MeHAeTCA. 

Bo BpeMal 1poxoxeHUA BTOPOH cpasbl NOKOA KyOHeH KapTodeAa Mp XOJOL- 
HOM XpaHeHHM BsIaxKHOCTb BHYTPeHHeH TKaHH MH KOJIMYeCTBO KpaXMaJia B Hei 
MOUTH He H3MeHAeTCA. ITO —a3sa HavOoublUero OOOCOGOJICHHA MpOTOMa3MbI KJe- 
TOK BHYTPeHHeH TKAaHH; M0- | 
STOMY, OYeBHHO, OHA MaJIO 
IpOHHWaeMa JIA IIeKTPOJIH- 
TOB H MeHbIIe 9JIeKTPOMmpo- 
BotHa. Bo BpeMaA mpoxox- 
J€HHA STOH asbl BeIMYHHA 
QJIEKTPONPOBOAHOCTH BHYT- 
} peHHel TKaHH KyOHeEH Kap- 


Pl TodpeA Bcerya HH%Ke YpoOB- 
; fs HA, IPH KOTOPOM BO3MO2%KHO 
1) ee CA Aga os Mpopachanve up O1aroupue 
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IIpOBOJHOCTH BO BpeMA IIpo- 
Puc. 1. Usmenenue snektponposoguocru Buytpenueli TKa- XOXAKMCHAA ITOH Casbl Wepu- 
HH KJyOHeH KapTopena Jlopx Bo BpeMA NpOxo*eHHA Me- Ola IOKOA COOTBETCTBYET MO- 
pHoya MOKOA MpH XOJOMHOM XpaHeHHH. O6bacHeHHe B MeHTY nepesloMa B xoye Tpo- 
Seat WeccOB, OOYC/OBHBAaIOULHX 
oOoco6leHHe MpoOToma3Mbl 
KJI€TOK TKaHH, H ABJIAeCTCA TOUKOH, OTParkalouleH COCTOAHHe CaMoro ruly6oKore 
mokoa. BeltwunHa IICKTPONPOBOJHOCTH, COOTBeTCTBYIOWaA STOH TOUKe IIpH 
TeMJIOM XpaHeHHH, BCerfa Ooulbile, YeEM TPH XOJIOQHOM, UTO CBHeTeMbCTBYyeT 
O MeHbileH riy6uHe NOKOA. Hauasom BTopok c:ba3bl MepHosa MOKOA culesyer cun- 
TaTb TouKy B, a okKOHYaHHeM— TouKy D KpHBOH 2eKTpompoBogocTH (puc. 1). 
Bo BpeMa 1poxowxeHuA TpeTbel (ba3sbl NepHOLa MOKOA JIeEKTPOMPOBOAHOCTb 
BHYTPpeHHeH TKaHH KJIYOHeH KapTodesA OouIbUIe MAHHMAaJIbHO HEOOXOAHMON AIA 
MpopacTaHHA Mp HaJIMUHH BCeX OJaPONPHATHBIX K TOMY ycOBHU. Hayao 3TOH © 
(basbl CopnaylaeT c TOUKO D, a ee OKOHYaHHe —c TOUKOM E KpuBol 32eKTpO- | 
mpoBowHocTH (puc. 1). Bo Bpema npoxoxkeHusa TOM cba3bI 2eEKTPOMPOBOHOCTh 
M BJlaxKHOCTb BHYTPeHHeH TKaHH KJIyOHeH KapTodesA yBeIMYMBAaIOTCA, a Cosep- — 
*KaHHe KpaxMaJla B Hell yMeuHbluaetca. IIpu TenJiIoM xpaHeHHu TpeTbA cha3a AB- 
JineTCA (as0H MOJIHOTO BbIXOJa H3 COCTOAHHA MOKOS. | 
Ec. 10 3aBepLIeHHH TpeTbeli (pa3bl NOKOA 3IEKTPOMPOBOAHOCTh BHYTpeHHeHt 
TKaHH KJIYOHeH KapTodeA OobuIe HEOOXOAHMOPO JIA WaHHBbIX yCJIOBHH xpaHe- 
HH MHHMMyMa™, TO NOYKH MpopactawT u Tporarorcs B pocr. IIpu xonoqHoM 
XPaHeHHH M0 3aBepMIeHHH MOKOA MpopacTaHuA B OOJbINMHCTBe CLy¥aeB He Hab- 
JuOaeM, TaK KaK IJIEKTPONMPOBOAHOCTh TKAaHH MeHbINe HeEOOXOAMMON JIA Mpo- 
pactanuax. B Tako cilyyae TKaHb BMajlaeT B COCTOAHHe BbIHY2KeCHHOrO MOKOA, 
MO 3aBePIIeEHHH KOTOPOFO ee Z/IEKTPONPOBOAHOCTS BOspactaer. Ec xe BeH- 
YHHAa IIEKTPONPOBOAHOCTH, a 3HAYHT, H MPOHHIWaeMOCTb TKaHH Tellepb BCce eure 
HeQOcTaTouHa JWIA OOecMeYeHHA MpOWeccoB MpopacTaHuA B aHHbIX YCOBHAX 
XpaHeHHA, TO BHYTPCHHAA TKaHb MPOXOHT BbIHYKCHHbIN NOKOM BTOPHUHO, 0 
3aBePUI€HHH KOTOPOFO ee 9IICEKTPONPOBOAHOCTh elle OOIbIIe YBeHYMBaeTCA. 
Ecau Ke SJIEKTPOMPOBOAHOCTH CTaHeT OCTAaTOUHOH JIA NpopacTaHua pH WaH- 
HbIX YCJIOBHAX XPaHeHHA, TO NpOHCXOAUT Mmpopacraune. 
M13 usu1ox%kenHOro CilexyeT, YTO paccToAHMe Mexkay TOuKamu A u E xpupoit 


* HeoOxoquMocrb B MHHUMasbHOl BeEMMUMHE SIeEKTPONpOBoOsAHOCTH IPM BEIxowe U3 Nepuona 
MOKOA YyCTaHOBJIeHa M pyrumMH uccueqoBaTeiamu (1,°). 


1354 


IEKTPONPOBOAHOCTH COOTBETCTBYeT MPOMO2KHTEIbHOCTH BCero MepHoOsa MOKON, 
a paccTOAHve Mey ToukamMH B wu D —npoxomwKuTebHOCTH MCTHHHOTO 
NOKOA, T. €. erO BTOpoH ca3bl. BaxKHO 3aMeTHTb, YTO IPH HaIMYHH ocTaTOUHOH 
IJIEKTPONPOBOAHOCTH BHYTPeHHeH TKaHH KJIyOHeH KapTodera B yCOBHAX TeII- 
OrO XpaHeHHA HaOyxaHHWe moueK H axe Hayao HX MpopacraHusA MOXxKHO 
HaOJOJaTb BO BPeMA MpOXomZeHHA MocTeyOopouHoro AospeBanusA u MepBoli 
(basbl MOKOA. OHAaKO BO BPeMA MPOXOAMeHUA BTOPOH (asbl MOKOA HaOyxXaHHe U 
mpopacTaHve oyek IIpH JIOOOM XpaHeHHH HeBO3MOxXHO. Ecan xe Mpoltecchl 
HaOyXaHHA WM MpopacTaHuA MoveK HavaIHCb NO BCTYMIeHHA KyOHA KapTo- 
deat BO BTOpy!o (a3y MOKOS, TO OHH BO BpeMaA MpOxoxAeHuA 2TOM casbI MOMI- 
HOCTbIO NPHOCTaHaBJIHBaloTcA, H NOYKH MoryT onactb. Ilo muTepaTypHbIM jaH- 
HbIM (°), 9TO OObACHAeTCH HENOCTATOYHHIM MHTAHHeM, KOTOPOe MOyYaIoT MOUKH 
OT HaXOJAMeHCA B MOKOe BHYTPeHHeH TKaHH. 


Ky6aHckHit ceuIbCKOX03AlICTBeHHBIIt Ilocrynuno 
MHCTUTYT OEE 1957 
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Jlokxagn Akagemuu wayk CCCP 
1958. Tom 120, Ni 6 


@H3HOJIOLH A PACT EHHH 


K. T. MAPOUWHHYEHKO 


O BJIMAHMM 2,4-7] HA POPMHPOBAHHE KOPHEHM MPOPOCTK OB 
(ITpedcmaeaexo axademuxom A. JI. Kypcaxoeum 1 IV 1958) 


OyHOH U3 cheuMduyeckHx peakWHH KOPHeBOH CHCTeMbI pa3JIH4YHbIX PacTeHHH | 
Ha Bo3yelictBHe 2,4-J] u HeEKOTOPBIX CXOJ[HbIX C 3THM COCMHEHHEM BELIeCTB | 
ABIACTCA 3ajlep2%KKa pOCTa KOPHeH B WIMHY, YTOJIMMeHHe, a TaK2Ke NOaBJeHHe H | 
YPOJIHBOCTh pocTa KOPHeBbIxX BOOCKOB (1%). B Hale paOoTe mpocsexuBa- | 
JOCb BJIMAHHe Ha (POPMUPOBaHHe KOPHeH MpopocTKoB KyKypy3bl «BopoHexckaxt 
79» pasJIMUHbIX KOHWeHTpalluH HaTpHeBOoH com 2,4-J], a Takxe Oopa (B CocTaBe 
H,BO3;), rerepoaykcuna W MomHOfeHa. Kopau 9—10-HeBHBIX MpOPOCTKOB MO- | 
rpyxKaJIuCb B COOTBETCTBYIOUIMe PaCTBOPbl Ha | 
KOpOTKoe BpeMs (He Goutee 24 aco), a 3aTeM 
NepeHOCHIMCb Ha BOZOMpoBOyHyIO Boy. Ilo 
nmpomectBun 10—1l2 qHel nocse STOrO MpOH3BO- | 
THIUCbh yueT JWIMHbI, OObeMa, OOWleH HM NOTVIO- 
laloleH MOBepXHOCTH KOPHeH WH [pyrue HaOw10- 
JeHUA. 

B WByX CepHAX OMbITOB: Cc NOrpy2xkKeHHeM KOp- 
Hel 10-HeBHBIX IIpOpocTKOB Ha 12 uacoB B pac- 
TBoph! 24-J, B KoHWeHTpaunH 10; 5; 1; 0,5 
u 0,25 mr/q HW Cc NOorpyxkeHHeM TaKUX %e Mpo- 
pocTKos Ha 24 yaca B pactBoppl H,BO, c coxep- 
*KaHHem Oopa 10,5 nu 1 mr/n oTMeyamocb CHH- 
2KeHHe JVJIMHbI KOPHeH, 3a HCKJIIOUCHHEM OMIbITOB 
pH KOHWeHTpaluHn Sopa | mr/n. Bo Bcex cay- 
yaAX (3a UCKJIOUCHHEM BapHaHTa C KOHILeHTpa- 
une 2,4-J, 10 mr/1) Ha6m0anocb yBemuyeHue 
JJIMHbI KOPHeEH MpOpocTKOB, COcTaBMBIIee HaH- 
OOJIbIYIO BeJIHYHHY pH KOHWeHTpanun 2,4-]1 
0,5 u 0,25 mr/n, a HMe€HHO, COOTBETCTBEHHO JO 
250% u 197% K HCXOHOH AMHeE KOpHelt mpu 
146% y KoHTpoua (Ha Bose) HC Gopom npH 103ax 
10,5, u 1 mr/n —coorsercTBeHHo Jo 229% w 
218% npu 165% K ucxoqHOMY y KOHTpOUIS. 

Puc. 4 Ha6mofaiocb TakxKe 3HauHTeIbHOe MOp- 
(pomorMyecKoe pa3sJIH4YHe KOPHEBbIX CHCTeM IPH 
BosfeicTBuu 2,4-J. u 6opa. Tloq Bauanuem G6omee BbICOKNX KOHIeHTpallnl 
2,4-]1, a umMenno 10 mr/n vu, oco6enHo, 100 mr/n, KopHu B IenoM mpHobpe- 
TaIH XaPpaKTePHbIM KOPAaJIIOBUAHBIM OOMUK, pe3KO OTMMYABLIN UX OT OOLIMHOFO: 
MOUKOBATOFO THA, POpMUpytoulerocs, B YaCTHOCTH, NOL BAMAHMeM Oopa. Ha 
puc. | mpemcrapmenbl HeOobUIMe MYYKM MpOpocTKOB KyKypy3bl C KOPHAMH 
oJHOrO HM Apyroro TuNMa. 

OOpamjaet Ha CeOA BHUMaHHe OOpas0BaHHe Ha MOBEPXHOCTH KOpHeli rycToro: 
MNOKPOBa POBHBIX M MPAMbIX KOPHEBbIX BOJIOCKOB B BapHanTe c oso 2,4-J] 
10 mr/n. Eme 6onee HHTeHCHBHOe OOpas0BaHHe KOPHEBbIX BOJIOCKOB — MOUTH 
Ha BC€M IIPpOTAKeHHH KOPHEBbIX MO¥eK (6—8 cM) HaGsOMaOch B pe3sybTaTe 
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NOrpy?KeHHA KOPHeH MpopocrKos B pacTBop 2,4-J. B Kontwentpauun 100 mr/n. 
JI1A MOcTHKeHUA STOTO ObIIO AocTaTOUHO BbIJepXKHBAaHHA KOPHeH B pacTBope 
oT 5—l5 Mun. B OXHMX CyYaAX, JO HECKOMBKUX UaCOoB —B Apyrux. [Ipumeya- 
TEJIbHO TaK2%KE CBOEOOPasHOe HHAYUMPOBAHHe OOPas0BaHUA KOPHEBbIX BOJIOCKOB 
mp konllentpawun 2,4-J1 100 mr/a1, serpasuBmeeca B OABeHHH rycToro 
MOKPOBa BOJIOCKOB Ha MOBeEPXHOCTH MPHAaTOUHbIX KOPHel, BOSHHKINHX U3 HYXK- 
Hero y3ua creOma uepes 12—15 queli mocue BosgzelicrBuA mpenapara. 

O6pa30BaHHe KOPHEBBIX BOJIOCKOB B YCJOBHAX BOMHOM cpekbl mpu oTcyT- 
CTBHH HCKYCCTBEHHOH aspallHi CaMO 110 Cce6e 3acCly2KHBaeT BHUMAaHHA. JTOT 
atekT nadmoqancs TombKO Cc 2,4-J[, B TOBpeMs Kak Gop, rerepoayKCHH HW Mo- 
JIMOLeH B Pa3IMUHbIX KOHWeHTpalluAX U IPH pasJIM4HOU JWIMTeIbHOCTH BO3sJel- 
CTBUA He MaBaJIH NOMOOHOLO pesybTaTa: KOPHEBbIe BOJIOCKH MpH HX NpuMMeHeuHH, 
Tak Ke KaK H Ha BOJe, NOJIHOCTbIO OTCYTCTBOBaIH. Kak noKa3asIo uccmeqoBaHue 
MOA MUKPOCKONOM, OCOOeCHHOCTbIO MepBHYHO KOPbI KOPHA OMBITHBIX pacre- 
HHH ABJIAe€TCA HaIHYMe TpexX - yeTHIPeX NepndepwyecKHX C1OeB KIeTOK, OJHO- 
THIIHbIX C KJI€TKaMH SMMTeMbI. KopHeBble BOJIOCKH KaKHX-JIMOO BUMMbIX OTKJIO- 
HeHHH OT HOPMbI He OOHapyxXuBaJH. 

Jl14 mpoBepKU TOPO, COXpPaHAIOT JIM KOPHeBbIe BOMOCKH, CTHMYMpPOBaHHble 
2,4-JI, cBow (yHKIMOHaIbHbIe OCOFeHHOCTH KaK allmapaT MOMVIOWeHHA, MbI 
NOcTaBHIM Cileqyloumu onpir. KopHu 10-7HeBHbIX MpopocTKOB NOrpyxKasucb 
Ha 3 4 Ha 5 yacop B pactBop 2,4-J[ 100 mr/n, a B ApyromM BapHaHTe B pacTBOp 
6opa (B cocraBe H;BQO;) 10 mr/m Ha 24 uaca. Uepes 16 qHeli nocne Bo3telcTBHA 
onpelkeialach BeHYMHA OOlel HM aKTHBHOM Norsowjaioujei mMoBepXHOCTH KOp- 
HeH, a Tak2Ke paCCUHTHIBalaCb HX Y]eIbHaA MOBePXHOCTD. 

V3 ta61. 1 BuqHO, 4TO NOX BauAHHeM 2,4 -JL Ha6moaeTCA 3HAYHTeEIbHOe 
yMeHbINeHHe OObeMa KOPHEH, B BAaPHaHTe xe C GOPOM — yBeM¥eHHe HX OObeMa. 
B spapwautax c 2,4-J| HaOmioganocb TakxKe HeKOTOpoe yMeHbIUeHHe OOmlel u 
MIOrOWarol4eH MOBEPXHOCTH KOPHeH. C GopoM HaOmIOaOCcb HeKOTOPOe YBeH- 
yeHHe OOWeH MOBeEPXHOCTH KOpHelH HW He3HaYHTesIbHOe BO3PAaCcTaHHe UX NOTO- 
mlaroueH moBepxHoctTu (cM. Ta6. 1). OtHako yembHaA NOrmomaroulad MOBepx- 


Tabaunma 4 


Bausnne 2,4-], uv Oopa Ha BemHuHHYy OOuleH, Norsonjawoueh HU yAeNbHOH MOBepXHOCTH KOpHeH 
IIpOpoOcTKOB KyKypy3bI (cpefuee ua 1 pactTenne) 


O6ulaa no- Paodouaa no- YeubH. no- 
Anuna Oobem Bepx. KOPH rylouy. Mopepx. | rvioml, MopepxH 
4 ‘ ; ; , : 3 
kopHelt KOpHEe CHCTEMBI KOpH. KopHeli 
BapuaHTbl Tatas Tare Bal) DL es CLT ae ea oe 
cM % cM Ws mM? of mM? % a6c. of 


Koutposb (Boa) 41,0 | 100 | 1,32 |100,0|1,520}100,0}1,444} 100,0] 1,09 | 100,0 

Bop, 10 mr/a 24 ua- 
ca 34,0 | 83,0 | 1,67 |126,5) 1,641 | 108,0} 1,495} 103,5| 0,89 81,1 

2,4-], 100 mr/a 


3 uaca 19,0 | 46,0 | 0,78 | 59,0;1,364] 90,0/1,155}] 80,0] 1,48 | 135,8 
2,4-TJ, 100 mr/a os 
5 wacos 27, 01116650 )..0,94 474,214,470 | 97,014,207 | 83,5) 1,28: 47,4 


HOCTb KOPHeH OKa3bIBaeTCA BbIIIe y BapwaHTOB C 2,4-J, uw HHuxKe B BapHaHTe 
¢ 6opom. Takum O6pa3oM, NOrIOTHTeIbHaA AKTHBHOCTb KaxkIOH CMHUIbI OObeMa 
KOPHell B NepBOM CJly¥ae MIpeBOCXOAHT TaKOBY!0 y KOPHeli IpOpocTKOB, CPopMH- 
poBaBilNxcA TO BJIMAHHeM Oopa. ITO, OYeBHAHO, CleqyeT OTHECTH 3a CUeT 
Pa3BHTHA KOPHEBHIX BOJIOCKOB NO] BIMAHHEM 2,4-J] W CBUeTEJIBCTBYECT B OJIb3Y 
TOPO, YTO OHV BBIIOIHAIOT HOPMAJIbHYIO (PYHKUMIO Kak alimapaT MOTOULeHHs. 

TloapmeHHe Ha KOPHAX MpOpocTKOB KYyKYPY3bl Pa3pexKeHHOTO MOKPOBa 
HCKPHMBJICHHBIX HM YaCTHYHO H3BUTbIX KOPHEBbIX BOJIOCKOB HaOMIOLaocb HaMu 
pH BbIpPallMBaHuu pacTeHHil Mp MOCTOAHHOM BMaxKHOCTH B MeCKe MOC1e COOT- 
BeTCTBYIONero BOSLeicTBAA Ha KopHH 2,4-J1. 


Ypenuyenne OObeMa KOPHEli MPOPOCTKOB, MOLBeprHYyTbIX NeHCTBHIO MOBbI-- 
WWeHHbIX KOHMeHTpaunh 2,4-J[, oOecmeuHBaloulMxX WMHTeCHCHBHOe o6pa3s0BaHHe? 
KOPHEBbIX BOJIOCKOB, KaK MOKa3aJI OMbIT, MO2KCT 6bITb JOCTHFHYTO B pe3yuJIbTaTe? 
NpeWBapHTeMbHOFO WIM MOCMeLyIouero NOrpy2KeHHA KOPHelt B paCTBOpbI Oopa,, 
a TaK2Ke B CMelIAaHHbI pacrBop Gopa u 2,4-J] cooTBeTCTBYyIOMAx KOHILCHTp alli. 
B oHOM M3 OMbITOB KOpHeBas cucTema 10-,HEBHbIX MPOPOCTKOB TOCJe 24-uaco- 
Boro mpeObiBaHua B pacTBopax H;BO; c cofepxaHveM 6opa 1 u 5 mr/a Opiia 
nepememjena Ha pacrBopbi 2,4-J] c KOHIeHTpalnen 10 u 100 mr/a ua 12 yac. 
Ilo mpyroli cxeMe mocu1eqOBaTeIbHOCTbh BO3eHCTBHA 6blla OOpaTHOoH. Bunanne?: 
Sopa B OOOHX CYYaAX MPOABHJIOCb B 3AMETHOM YBeJIMYeHHH JVIMHBI HM o6bema 
KOpHel, He CKa3bIBadCb BHJMMbIM OOpa3s0M Ha HHTeHCHBHOCTH o6pa30BaHHaA 
KOPHE€BbIX BOJIOCKOB. 


Puce. 2 


JlyumM pesyibTaT Obl WOCTHTHYT MpH coyeraHuu Gopa 5 mr/a u 2,4-]1 
10 mr/a. Juuna u o6beM KOpHel JOCTUrAM MpH 3TOM COOTBeETCTBeEHHO 86,3 % 
uv 118% oT KOHTpomA (IpH OOpaTHOH NocmeqoBaTembHOcTH —94,1% u 114% 
oT KOHTpowa). IIpH yBerHuenuu KoHUeHTpaunn 2,4-J, go 10 mr/m c nocnenyro- 
UHM JlelicTBHeM Oopa Omr/i, WWIMHa HU OObEM KOPHel COCTAaBHJIH TOKO 55,7 % 
u 68,4% oT KOHTpOA. 

IIpH omvcbIBaeMOM COBMeCTHOM BO3JeHCTBHH Ha KOPHH MpopocTKoB Gopa 
W 2,4-J] HaOstofaworcd =TakxKe H MOpdoOrHyeckHe H3MeHEHHA KOpHeH (prc. 2). 
Tak, mpH mepexoye or cocyya Ne | x Ne 3 (coorBercTBeHHO, Gop | mr/a u 
5 Mr/at —s3atem 2,4-J] 100 mr/n) Ha6m1oqaeTcaA ABHOe YCHJIe€HHe MOUKOBATOCTH 
KopHel. Ilocequaa B cocynax Ne 5 u Ne 6 (6op | mr/a, 3aTem 2,4-J] 10 mr/n) 
M10 CTEMeHH FYCTOTHI MOUTH He OTJIHYaeTCA OT XAPaKTePHOH JIA KOPHeH pacTeHuu 
cocyfa Ne 7 (tombKo Gop, 5 mr/n). B nocmeqHemM culyuae KOPHM OTMMUAIOTCH 
YHCTO OeOH OKpacKOH WH Oouee HexKHOH KOHCUCcTeHIMeH. 2,4-J. mpHnaerT uM 
X2KeITH3HY WH HeKOTOPyio x%XecTKOCTb. I]puMeuaTeMbHO, UTO CHeludpuYecKoe Mel- 
cTBHe 2,4-J| wu Oopa B pa3HOl cTemeHH COXpaHAeTCA HM MPH COBMeCTHOM HX HC- 
NOJIb30BaHHH —B 3aBHCHMOCTH OT COOTHOLICHHA HX KOHICHTpallUul. 


Kypekuit rocyfapcrBeHHpiit Tloctynuuio 
MeyqaroruuecKHlt HHCTHTYT lLOmaQh Wes 


UMTHUPOBAHHAA JIMTEPATYPA 


1YW.U.Tyuap, M. J. Bepes30Bckuu, Xumuueckue cpercrBa 6opbOb c copHsA- 
Kania el1Q52 or Phd Gamer ed eh eai Phy loin oun cne ce nk P e 
O3y NM 21 (1988). y (1954) Pit Pipers Cee 
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®H3HOJIOTH A PACTEHHH 


B. K. MOPO30B 


HIPHUHHbI WH ®OPMbI MYCTO3EPHOCTH MOJCOJIHE4HHKA 
HA fFOr0-BOCTOKE 


(IIpedcmaéaeno axademuxom T. JI. Jleicenxo 12 III 1958) 


OHM H3 CepbesHbIX (akTOPOB CHMKeHUA YpoxRast nO_ComHeuHUKa Ha IOro- 
Boctoke, Tak Ke KaK M B APyruX palionax CTpaHbl, ABsIMeTCA MyCTOsepHocTD ero 
cemaHOK. Ilo HalIMM MHOFOJIe€THHM HaGJIOJeHHAM, KOJIMUECTBO HYCTbIX CEMAHOK 
y HawOojee pacipocTpaHeHHbIx copTos Ha TOro-Bocroxe He 6nwio HuxKe 20%, 
a B OTJeJbHbIC FOMbI NOWHHMasocb Ao 30—40%. 

IlycrosepHocTb y moycouHeyHuKa Ha IOro-BocrToke mposBsAetca B OOULeM 
B IByX PopMax, KOTOpble Yale BCero BCTPeualoTcHA Y OAHOFO UM TOFO xe pacreHHaA: 
MYCTOSEPHOCTH, COCpeAOTOYeHHOH B WeHTpaJIbHOH YaCTH KOPSHHKH (OObIUHO ee 
Ha3bIBalOT 3aXBaTOM), H IYCTO3epHOCTH, pa3sOpocaHHOH MO ocTaIbHOH uacTH 
KOP3HHKH. 

B 3acyuWIMBbIX palOHaX BO3JebIBAHHA NMOACOMHEYHHKAa TepBad cbopma 
coctaBsaeT 70—80% Bcex NyCTbIX CCMAHOK Ha pacrenun. Kak noKka3aM Hall 
HaOJOJeCHHA, eC NOABJICHHE OOYCJIOBJIMBaeTCA B OCHOBHOM IWIOXHM BomocHaé- 
7KCHHeM UBETKOB IeHTPaJIbHOH YaCTH KOP3HHKH, YTO MPH HH3KOM OTHOCHTeIbHOL 
BJIa2KHOCTH BO3]yXa BO BPeMA IBeTCHHA IIPHBOMUT K HX 3aCbIXAHHIO H BOSHHK- 
HOBCHH1O B LWeHTpe Oyporo NATHA. 

Bropas dopMa MycTo3sepHOCTH B OCHOBHOM O6yCJIOBIHMBaeTCA OMOMOTMel 
ONJIOMOTBOPeHHA. OnrpeyesiaAtoulyio pOJib 3eCb HIpaloT H36HpaTeIbHOCTh IPH 
ONJIOJOTBOPeCHHH, HACHIM[CHHOCTb OMbWIHTeIAMH H pA, APyrHX NpHYHH, B TOM 
uUHCIe H HelMOIHaA OOeCMeYeHHOCTb PacTeHHH BMAarOH, YTO CKa3bIBaeTCA Ha HEK- 
TAPHOCTH UWBeTKOB H HX MOCellaeMOCTH HAaCeKOMBIMH. 

B ToM, 4TO [Be Ha3BaHHble (OPMbI MyCTO3e€PHOCTH BHI3bIBaIOTCA Pa3HbIMH 
MpHYMHaMH, MOXKHO yOeAMTbCA TO WaHHbIM Tao. 1, H3 KOTOPbIX BHHO, YTO 
KOJIMYeCTBO IYCTbIX CCMAHOK B WeHTPaJIbHOH YaCTH KOP3HHKH Pe3KO MeHAeTCA 
B 3aBHCHMOCTH OT CTeMeHH BOOCHaOxKeHHA pacTeHul. IIpu BbipamuBaHuu 
B OOBIUHBIX YCJIOBHAX (KOHTPOUb), T. €. KOa paCTeHHA HCIbITHIBAIH HELOCTATOK 
Bularu, MYCTHIX CeMAHOK OplIO 35,5%, yqoOpeHua, cnocoOcTByloulMe syuWiemy 
MCNOJIb3OBaHMIO Bar, CHH3HIM MycTosepHocTh Jo 23,8%; NONOMHHTeIbHOe 
BOJOCHaO2KeHHe COBMECTHO C yOOPpeHHAMH CBeJIO STY POPMY NYCTO3eEPHOCTH K He- 
3HauHTeIbHOH BemMuMHe. Kak BuaHO 43 Tab. 1, MyCTO3epHOCTh WeHTpabHOL 
yYaCTH KOP3HHKM, B OTJHYNe OT TyCTO3epHOCTH NO MepHdbepHw KOP3HHKH, He 
mperepleda 3HaAYHTeIbHbIX KOJIMYCCTBCHHDIX H3MCHEHHH Tp pasMuHO OGec- 
Me€YeCHHOCTH BwlaroH. 

VUccneqoBaHua aHaTOMHYeCKOPO CTPOeCHHA KOP3HHKH MOKasaiu, YTO HanOovee 
KPYNHble MpOBOAAUIMe COCYAbI HAYT K NepHdepHuHOM YaCTH KOP3HHKH, a OT 
HUX OTBETBIAIOTCH Coulee MeIKKe, NHTAIOlNe ee WeHTPasIbHy10 YacTb (puc. |) u 
KaxKIYIO CCMAHKY B OTZembHOCTH. B cayyanx MeduynTa Barn B NepBylo 
oUepeb HEMOCTATOUHO CHAO KAIOTCA BOON WBETKH WeHTpaJIbHOH YaCTH KOP3HHKH, 
KOTOPbIe H 3acbixaloT ObicTpee. ITO, BEPOATHO, WH ABAAeETCA OMHOM U3 TPHYHH 
(3aXBaTa» IBeTKOB IeHTpaJIbHOM YacTH. YCTaHOBJIeHO, YTO CyllecTByeT PpasHo- 
KAaYeCTBCHHOCTh Ce€MAHOK B Mpelewax KOP3HHKH: HaHOowlee MOJIHOWeHHbIe MO 
CBOHM (pH3HUeCKHM MH OMOJIOPHYeCKHM Ka4¥eCTBaM CeMeHa HaXOMATCA B repude- 
PHUHOH YaCTH KOP3HHKH; CEMAHKM 2Ke WeHTPasILHOH YaCTH KOP3HHKH BO BCeX 
OTHOIICHUAX 3HAuHTeIbHO ycrynaioT uM. Mp! cKAOHHBI CuMTaTb, UTO Ha lOro- 
Boctoke y NOJCOHeEYHUKAa COKUMACh MpUCHOCOOeHHOCTH, NOSBOMAIOULAA EMY 
pH HeOMarONpWATHBIX YCMOBMAX (KOrMa He MpefCTaBIAeTCA BOSMOXKHOCTH 
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Ta6Oauua 1 


Bumsanne ycOBMii BbIpallMBaHuA pacTeHHH Ha CTeMeHb NyCTOSepHOCTH NOAco- 
HeuHHKa (MO ZanHbiIM sacyuimmBoro 1949 r., copr — CapaToscxul 10) 


B TOM wHcse NycTHIx, % 
Uucao 


c€ MAHOK 
BapuauT ompita Ha 1 pac- B WeuHTp. | mo nepu- 
TeHHE Bcero yacTHu depuu 
J. Kourpomb (o6biunpi arpodon, 
npHuaTeia ua lOro-Boctoke) 1108 Ly il 30,0 122; 
II. C yqo6pennem (40 T neperHos me- 
ped, mpeAnocepuolt ky JIbTHBAalHe!) 1308 Bae Vee) 10,4 
Ill. C nowmpom (4-KpaTHbIM B (ashi 
2—3 Mapbl JIMCTbeB, B Hauaue 
oOpas0BaHHA KOP3HHKH, B LUBe- 
TeHHe HM HaJIHB) A322, Wee. 8,0 9,7 
IV. C yyqo6penvem vu nowMBoM (KoM- : 
Ounauua Il u Il Bapnantos) 1542 ADEN) £3) (0 8,0 


MPOH3BeCTH MOJIHOMeCHHbIC CCMAHKH H3 BCeX 3aJIOMCHHbHIX I[BETKOB) «cCOpacbiIBaTb» 
MeHee Il@HHbIe B OHOJIOFHYCCKOM OTHOLICHHU WBeTKH IleHTpaJIbHOH YaCTH KOp- 
SHHKH. IIpu O1aronpHATHBIX Ke YCUOBMAX WBeTKU WeHTpa KOP3HHKH ABJIAIOTCA 
AONOJIHHTCJIbHbIM HCTOUHHKOM JIOBbINICHHA TJIOMOBHTOCTH pacTeHHa. 


an OP ObSh conse obo yyaae eat» 
ve aA d= Be i ay (By daredy t bp d p 
(jp Vi A ae in H ARLEN A. 6-7 | 
ps [ar 
SSE? gigi 


J 


LP UAE Ea 


Puc. 1. Cocyazucto-npopoqallad cHcTeMa KOpP3HHKU 
MOACOHeYHHKAa 


| B ovenb HeOOJIbUIOM UNCIe CIYYaeB HaM MPHXOMNIOCb HaGMIOLaTb KOP3HHKH, 
K ILCHTPY KOTOPBIX OT CTeOA WIM CaMOCTOATeIbHBIe CocyszbI (puc. 2). OqHaKe 
pOJIb STHX COCYAOB B JONOMHUTeEIbHOM BOJOCHaOXKeHHH WBeTKOB, MO-BHMMOMy, 
HeBesIMKa, TaK KaK 9TH KOPSMHKH MMeJIM TaKOl xe «3aXBaT» IBeETKOB, KaK H 
KOP3HHKH C OObIYHBIM pacnoulomeHHeM Cocyyos. B ycmoBuax Kpaline 3acyuiu- 
Boro 1946 r. HaM NlonaqamMcb pacTeHua 6e3 «3axBaTa» I[BeTKOB WeHTpasbHon 
yYaCTH KOP3HHKH, HO, Kak IIpaBHJO, 3TH paCTeHHA HMM YBeEMYeHHYIO MOMMA Nb 
MHTAaHHA, a pacioO*weHHe COCYOB —NO0OOHO mpescTaBMeHHOMY Ha puc, l. 

CocyAucTo-MpoBossAulad CHCTeMa B KOPSHHKe NOACOHeUHUKa CBASAHA TYTeM 
aHaCTOMO30B B eMHYy10 cucTemy. 13 puc. 3a, BuyqHO, 4TO KaK WeHTPaJIbHbIe CO- 
cybl, Tak H Oosee MeKHe COCYAMKU Yepes pA OTPOCTKOB OObEMMHEHLI APT 
C ApyroM. OTO MOXxHO MpocreqHTb OCOO6eHHO APKO Ha COCYAMKaX, MUTA‘OULUXx 
OTAeJIbHbIe UBETKH HM CEMAHKH. Kar qb (BeTOK HW CCMAHKaNUTAIOTCA He OJHUM, a 
H€CKOJIbKHMM COCYIMKaMH, MpeCTaBAIOWIMMH pa3BeTBJIGHHA OT HeCKOJIbKUX 
KPYMHBIX COCYNOB MU OObeAMAAIONIMMUCA B MeCTe IPHKPeIWICHHA K CEMAHKE B eLH- 
Hoe Wemoe (puc. 36). Takum o6pa3om, KaxKybIli Gomee KpynHIi Cocys OTBETB- 
Jide? Ooulee MeIKHe COCYAHKH, ULyWMe K HECKOJIbKUM CeMAHKaM. 

To, uTo Bce cocyJbl B KOp3HHKe B Tol uM HHO Mepe coobmaroTca MexK LY 
CoOOH, MOXKHO BUT TaK2Ke U3 aHHBIX C/leLyIOMlero ONbITA, KOTOPbIM MbI MpOBO- 
AMM B TeveHue pata eT. Y HECKOMDKHX JeCATKOB pacTeHuii B NepHOy OyTOHH3a- 
WMH (a Y OTACIbHBIX pacTeHHit paHbie Hu mO3THee STOTI (pasbl) OKOJIO KOP3HHKH 
O MOMOBHHBI MaMetpa cTeOA Mepepesanu CocyAUCTO-MpoBOAAULyIO CUcTeMy 
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C TaKMM pacyeTOM, 4TOObI OHA He Cpocaacb. IIpu Tako onepaluu nomoBuHa 
KOP3HHKH JIMMaaCb WeHTPaJIbHbIX COCYJOB HM B CyIy4yae ABTOHOMHOCTH Ux 
WO2KHA Oba Obl 3aCOXHYTb HJM JaTb Kpalive ULlynple CeMAHKH. Pasqenbuniii 


Puc. 2. Kopsunka C CaMOCTOATEIbHEIM COCyOM B IleHTpe 


yueT ypoxwkad HOPMaJIbHbIX H ONePHPOBaHHbIX MOJOBHHOK KOP3HHOK MO0Ka3all, 
4TO Pa3HHIbl B aOCOJIIOTHOM BeCe CeEMAHOK 9THX MOJIOBHHOK He HaGwIOaJIOCb. 
Tak, B OJHOM H3 OMbITOB a6comoTHEI Bec 100 ceMAHOK U3 KpaeBbIX 30H HOPMaJIb- 
HbIX MOJIOBHHOK Obl B CpewHeM 8,1 r, onepHpoBaHHblx 8,0 r, a 43 WeHTpaJIbHbIX 
30H —COOTBeTCTBeHHO 7,3 H 7,1 Ir. 


Puc. 3. B3aumMocBaA3aHHOCTb cocy IMCcTO-lpoBoxallel CHCTCMbI B KOP3HHKe 
TIOACOJIHEYHAKAa 


TakuM O6pa30M, OCHOBHOM MpPpHYHHOH MyCTO3epHOCTH MOJ(COMHeUHHKA Ha 
}Oro-Boctoke sABIAeTCAH CTemeHb OG6ecneyeHHA pacTeHHi Bilarol. B cBa3H 
caTuM OopbOa CMYCTO3€PHOCTHIO JlOJI2%KHa HATH B MepBy!O OYepeb MO JIMHMH JY4- 
quero oGecneveHHA pacTeHHit BOAO MyTeM HaKOMJIeCHNA Bar BO BCeM KOPHeOOH- 
“7AaeMOM C0e MOUBHI HM paliuOHaMbHOTO pacxoZoBaHuA ee. CresoBaTesbHO, CopbOa 
€ MYCTOSEPHOCThIO MOACOMHEYHUKA NOJDKHa HaYMHAaTbCA He B NepHON ero I[Be- 
TeCHHA, a 3aOuIro JO MOcCeBa,cpa3sy Ke Mocse YOOPKH NpesMiecTBYIONeH KYJIbTY PEI. 

Besycl0BHo, Ooblloe MecTO B OopbGe C STHM ABJEHHEM JlOJIAKEH HMeTb MO]- 
60p copTos, Aalomux sa lOro-BocToke HaviMeHbIly!o MyCTOSepHOCTb, Tak kak 

B 39TOM OTHOWCHHH M@xKLY CopTaMH HaOsOMaeTCA OO/bUIoe pase. 

Vs cnetivaibHblx MpHeMoB 1a Oopb6pl c mycTO3epHOCTbIO OcObo0e BHHMAaHHe 

cmelyel YICIHTb MUeOOMbIMeHHIO, HO STOT MpHeM JaeT HaHOOMbLUTyIO acpdekTHB- 
HOCTb Ha (POHE BEICOKOM arpoTeXHUKH, Mp Xopomlem BosocHaOxKeHHH pacTeHHi. 


HayuHo-HccmeqoBaTebCKMil =MHCTHTYT Tocrynuso 
cembcKoro xo3siicrsa [Oro-BocroKka 12 III 1958 
Cap atos 
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A. C. KOHCTAHTHHOB 


BJIMAHHE TEMMEPATYPbI HA CKOPOCTb POCTA H PA3BHTHS | 
JIMGHHOK XHPOHOMH), | 


(IIpedcmaeaeno axademuxom H. H. Ilmanbeaysenom 5 II 1958) 


Kak Opilo MoKa3aHO Hamu pauee ('), B ONTHMAJIbHbIX YCJIOBHAX JMUMHKA 
XHPOHOMH, OOaaloT NapaooMyecKHM THOM pocta. JambHenuiue MCCIeJOBa~ 
HUA MO3BOIMIH YCTAHOBHTb, YTO pasMep XKMBOTHDIX TepecTaetT ObITb CTeEMeHHOM 
(byHKuMelt Hx BOSpAacTa, CCH TeMMepaTypa BHELIHeM CpebI YKIOHAeCTCA OT TOH, 


MM 


fo, shod heat: 


2 
/ i) 
127 /, 
MM 
ae 1) 
3 br 
S 
S 
4 X 
DL 
0 4 = Ee r ee, 5 0 i ; 2 ; 
8 16 L4cy7 
Gospacm md : ee ge 
Puc. 1. JlunevHEIM pocT mMuMHOK Chiro- Pre. 2. JIlunetinpiit pocr mm4unHOK 
nomus dorsalis npu Temnepatype 30° (1), Chironomus annularius mp Tem- 
25°.(2), 20° (3), 15° (4)>u 10° () mepatype 25° (/) u 20° (2) uCri- 


cotopus silvestris mpu Temnepaty- 
pe 25° (3) u 20° (4) 


Mp KOTOPOH CKOpOCTb pocTa AB/AeTCA MAKCHMaJIbHOH. HaG0qeHusaA MpoBosU- 
JIMCb Ha JIM4uMHKAaX Chironomus annularius u Cricotopus silvestris, npuuaywe- 
*KalllMX K HanOoulee pacMmpocTpaHeHHbIM Bam CemelicrBa. BurpauuBaHHe x*H- 
BOTHbIX (B TepMOCTaTax C 9KCKypCcHeli TemmepatypbI B 0,5—1°) Beocb c MoMeHTa 
HX BbIKIeBa H3 AM TO NOABICHHA B NONYAAWMH ocobeli, mpucTymaroulMx K 
OKYKJIMBaHMIO. JIMYHHKH COfepxKaHCb B Yalkax Ilerpu c TOHKHM COeM BOIDI 
Ha WOM (O1aFOlPHATHbIe KUCMOPOAHbIe YCOBHA), KOpM (ruqpomMsaTHbIe 
aApoxxu Monilia murmanica) BHocusca B u36biITKe. Tlomyuenupie Wannpie cBe- 
AeHbI B rpaduke (puc. | u 2), kaxK ad TOUKAa KOTOPHIX eCTb CpemHee U3 35 —40 3a- 
MepOB JWIMHbI. KosdpulvenT BapvallMv JVIMHbI OCObeli B OTAeEHbIX mpo6ax 
KoeOaca oT 4,8 yo 6,4. 

Ileppoe BreyaTnenue pH aHamu3e cnelMpuKU pocTa HUMHOK B PasHbIx 
TeMNepaTypubIxX yCIOBUAX (puc.1 nu 2)cBO_NTCA kK MpelcTaBeHHIO O CyILecTBOBA- 
HMM BO BCeX Cily¥aiX CTeNe€HHOM 3aBHCHMOCTH MexK]y BO3pacTOM HM JWIHHOII 
2KHBOTHBIX. MoxkHO NO/yMaTb, UTO BCe KPHBbIe, NPHBOAUMEIe Ha puc. 1 nu 2, — 
NapaOoJbl, CTaHOBALIMeCA BCe OONee BOTHYTHIMH 110 Mepe YxyAWIeHUHA Temiiepa- 
TYPHbIX YCJOBMH (3aMefeHHe Temma pocta). 
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ee ee ee 
. JIA POCTa TeMMepaTyPHbIX YCIOBUAX 
“BASH MEXKAY BOSPaCTOM H AIMHOH JIMYMHOK BbIPaxKaeTCA YpaBHeHHeM Napacoubl 
IPHYEM €€ MOKA3aTeJb OYEHb OH3OK K | (1,02—1,05), T. e. saBucuMmocTS npak- 
MMeCKH OusKa K npAMONMHeliHOl. C yKOHeHHeM TeMIIepaTYPbl OT ONTHMyMa 
HanOovlee HHTeHCHBHBIi pocr y Bcex (bopM HaGmogaica npn 25°) crenennas 
3ABHCHMOCTb MEK Ly BO3PaCTOM UH JIMHOM COXpaHAeTCA TOMLKO y Ooulee KPyNHbIX 
cobeH. OueBHAHO, C BO3pacTOM WHaNa30H TemMepaTyp, OGecneunBalomnx pea- 
THSalniO MOTCHUMAJIbHBIX BOSMO?KHOCTeH POCTa 2KMBOTHBIX, CTAHOBHTCH WIHpe. 
[lostomy BosyelicrBue HeOaronpuATHIX Temlepatyp, MCKarKalomlee npucyunli 
XHPOHOMHaM NapaOouMueckuli TUN pocTa, OTpaxKaeTca mpekye Bcero Ha JIM- 
TMHOUHOH MovosH. lo Mepe npnO1H2KeHHA TeMMepatyp K ONTHMaJIbHBIM BCe 6oub- 
HMM NepHO WHAMBUAyaIbHOrO pocTa HOCHT CTeMeHHOM XapakTep H, HakOHell, 
TOCJICQHHH CTAaHOBHTCA NapadosMuecKHM Ha BCeM CBOeM MIPOTAKeHUH. 

OTMeTHM, TO TeMMepaTypHI, ONTHMAJIbHEIe JIA POCTa AMYMHOK, N10-BuyN- 
MOMY, SHAUHTEIbHO BBIIle TeX, KOTOPble H3OHPalOTCA CAMHMH 2KHBOTHBIMH (°). 
| C moBbillleHHeM TemIepaTypbl (0 H3BeCTHOFO Mpefesa) TeMN poctTa MHYHHOK 
1 HX Pa3BUTHE YCKOPAIOTCA, IpH4YeM NocNeLHHH mpollecc HaXxOAUTCA NOX OOsmb- 
UHM BO3/leEHCTBHeEM, ¥eM NepBbIit. J[pyrumMu CcsIOBaMH, C MOBbILIeHHeM TeMMepa- 
rypbl paSBHTHE yCKOPAeTCA CHIbHee, UCM POCT, B Pe3YJIbTaTe YelO KOHEUHBIT 
3€C JIHYHHOK (ipucrynaromax K OKYKJIMBaHHI0) pe3KO CHHKaeTCcA. 

@akTHyecKHi MaTepliawl, NOCTY2KUBIUMI HAM OCHOBaHHeM JIA (OpMysupo- 
3aHHA BbICKA3aHHOTO MOJIOKeHHA, Obl MOWYYeH SKCNEPHMeHTaJIbHbIM H3yye- 
iM€M CKOPOCTH Pa3BHTHA BexymuX PopM xupoHoMUuy Bosru B pasHbIxX Temme- 
JATYPHBIX YCIOBHAX. B kaxKOM culyyae AVIA OMbITOB HCHOIb30BaIaCb JIMYHHOU- 
iad MOJIONb, BbIKJICBbIBAIOWLaACA H3 OAHOM AMeKIaKH HM MOMelaeMaA 3aTeM 
3 cepuio Yamiek Ilerpu, KoToppie, B CBOIO OUepeb, CTABHHCb B TePpMOCTATEI 
> HYKHOH TemnepatypoH. JImuuHKaM MepHOAN4eCKN BHOCHJICA KOPM (ruApouH- 
3ATHbIC [POXK2KH); KOHIEHTPaluA KUCIOPOMa B BOMe OOBIYHO He CiyCKaslacb 
iM7Ke 3—4 mr/n. Pa3 B 2—3 7H M3 KaKOFO TEPMOCTATA H3bIMAJIOCb NO 2 YalIKH, 
iX COJep2KHMOe MPOMbIBaIOCh, HalieHHbIe JHYHHKH (35—40 9K3.) (PUKCHPOBa- 
IHCb, OCe Yero NOABeplasucb BO3PaCTHOMY, Pa3MePHOMY HU BeCOBOMY aHaJHsy. 
JnbIT HpPeKpalilaicA, KOra B KaxKAOl TemnepaTypHOM CepMM AMYMHKM 3aKaH4dH- 
3aJIH MeTAMOP@O3, IIPHYeM YUHTHIBAIOCb BPCMA MOABJICHHA KYKOJIOK H KOMAPOB. 
-eB3YJIbTATbI ONBITOB, KaCalOUHeCA JWIMTeMbHOCTH JMYHHOUHOFO Pa3sBHTHA B Ie- 
(OM, IIpHBeeHbI B Tabs. |. 


Ta6auna 1 


JINHTENbHOCTh JMYMHOUHOTO pa3BHTHA HEKOTOPbIX XHPOHOMHA, 
B Ppa3HbIX TeMMepaTyPHEIX yCJOBHAX (B CYTKAX) 


Popma | 10° | 15° | 18° | 20° | 22° | 25° | 30° 
Chironomus annularius) — — | 33 | 30) — | 22) — 
Ch. dorsalis 7 340 —— | 25.4 = ito 16 
Ch. heterodentatus es ole |p| ZUR oe 
Ch. plumosus 420 — | 46 | 4t.j30) — 
Glyptotendipes pallens} — — | 40 | — | 30 | --| — 
Endochironomus _ ten- 

dens a | | rer le 
Cricotopus silvestris Sa | ie Se 
C. gr. algarum oe ese | 20 ete i deh. 
Polypedilum nubeculo- 

sum = 86) a eee td 
Criptochironomus gf. 

pararostratus = BS ae | AG ea dele 
Limnochironomus gr. 

neryvosus ee) ee eoO) I ==-1°24 | 


OrTmeTuM, YTO 3a JWJIMTeCJIbDHOCTb pa3sBUTHA TIPHHHMaJIOCb BpeMA C HauaJla 
bIpalluBann A NOnNYAAWHH LO NOABJICHHA B Hell TepBbIX KYKOJIOK, T. €. MHHH- 


[aJIbHOe. 
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} 
Jlanubie, npuBosuMble B Ta61. 1, OVeHb{YeTKO MOKAa3bIBaIOT 3ABMCHMOCTb CKO\ 
pocTH pa3BHTHA JMUMHOK OT TemmepaTyph. Anas nomyYeHHOrO wudposore 
MaTepHasIa MO3BOJIAeT BCKPbITb HEKOTOPble 34KOHOMEPHOCTH paccmaTpHBaemor¢ 
ABJICHHA. a4 
B 9HTOMONOFHH JIA BbIACHEHHA BO3MOXHOFO UNCa renepalun aera 
B TeX WIM MHbIX TeMMepaTYPHBIX YCIOBHAX WIHPOKO HCHOMb3yeTCA OOWLeH3BECT 
HOe MpaBUO «CyMMbI Tela», COrlaCHO KOTOPOMY KOJIMYeCTBO Tela, HeoOxol 
J\MMoe OpraHH3My B TeYyeHHe eFO pasBUTHA, eCTb BeMHYMHAa MOCTOAHHAA. Tlog 
KOJIMUECTBOM Tella MOHUMaeTCA CyMMa Cpey\HeCyTOUHBIX S:pPekTHBHBIX TeMITE 
patyp (exallux BbIle HeKOTOpOH KpHTHYeCKOH TOUKH, HM7%Ke KOTOPOH pasBu 
THe OpraHu3Ma He MpOucxosHT). 
HenocpescTBeHHOe BEIMHCIeHHe CYMMBI Tella, HY2KHOH JIA pasBHTHA pas 
HBIX JIMUMHOK XHPOHOMMJ, HEBO3MOXKHO, TAK KaK HeM3BeCTHbI MOPOToBble Te 
MepaTypbl, HH2Ke KOTOPbIX Pa3BUTHe XKHBOTHBIX He NPOWCXOAUT. OTH HEOCT 
jOllHe CBeeCHHA MOFyT ObITb, OMHAKO, JICrKO BbIUHCJIeHbI. ‘ 
V3 onpelemeHuaA CyMMbI Telia ABCTByeT, 4TO | 
hace 5 ; | 
=e | 


K 


rye T —IUTeIbHOCTb pa3BuTHA, C —cyMMa Tella, ¢ —TemMepaTypa B 
BpeMaA pasBuTusa, ty —KpuTHYecKad TemmepaTypa. Tak Kak MbI pacnola 
raem (Ta61. 1) 3HaueHHaAMH 7 TO MeHbUIeH Mepe JIA JByX PpasHbIxX TemMepaTyp 
TO, pelliai CHCTeMy ypaBHeHHli 

T=} T=, | 


t—x’ 


momwy4aem 
y = T, (t, — x) = Ta (t. —X), 


Tyt, — Tot, = x(t; — 1a), x = ————, 


re x —3HayeHHe KpHTMYeCKOl TeMMepaTyphI, Y —TepMaJIbHad KOHCTAHTS: 
Burucius, cormacHoO MOsyYeHHOMY YyPpaBHeHHIO, 3HaYeHHA KPHTHUeCKH:! 
“TEMIepaTYP JIA OTACMbHBIX HCCIEOBAHHbIX (OPM, MbI B COOTBETCTBHH C JaHHbIM! 
-Ta6. 1 ompeqenunu cyMMy Tena, TpeOyloulyiocA JWId pa3BHTHA JIMUHHG! 
‘(ra6ns 2): 
Ta6Omunua 2 


Cymma Telia, TpeOyioujascs Ii pasBUTHA HEKOTOPBIX JMYHHOK XHPpOHOMHL 
B PaSHbIX TeMMepaTyPHHIX YCJOBHAX (B rpayyco-qHAx) 


Bprancuien- 
Had KPuTH- 
®Popma yecKkaa LORS AO ASSN e2OP ale 2205 ahem oie 
TemMIlepa- 
Typa, °C 
Chironomis annularius 7 — 360 | 390} —| 395 
Ch. dorsalis 6 308 | 315} —}|350} —]306] 384 
Ch. heterodentatus 7 _ 342] —|300]323} — 
Ch. plumosus 5 600 | —/595/ 615] —|/640; — 
Glyptotendipes pallens 8 — | —/400); —/420; —| — 
Endochironomus tendens 9 — | —] 352} —/386) —| — 
Cricotopus silvestris 10 — | — 1/160) —14168) —| — 
C. gr. algarum 8 —=) | — | 200) 240) == 220) 
Polypedilum nubeculosum 8 — 1262) >—1 240) —} 238) — 
Cryptochironomus gr. para- 
tostratus 9 — | 229} —} 210)’ —/208| — 
Limnochironomus gf. ner- 
vosus 9 — {300} —'}330] —/382| — 


Auaiu3 noyyeHHoro MaTepuana (Ta6n. 2) noKa3pIBaeT, TO 3aBMCHMOCT 
MEKLY MIMTCIbHOCTHIO MYMHOUHOLO PasBUTHA MU TeMMepaTypolt oueHb Xopom 
YkKaQbIBaeTCA B MpaBMJIO «CyMMbI Tena». Uucno rpafyco-AHelt, Tpe6yromeec 
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1a PaSBUTHEe OTMCIbHbIX JIMYHHOK, He 3aBHCHT OT TeMMepaTypbI, NpH KOTOPOL 
IPOHCXOMUT Pa3BHTHe KMBOTHBIX. 

IIpuMenumoctb kK XHpoHOMHyaM mpaBusa «CYMMBI Tella» (Tab. 2) nosBo- 
IHET CYAUTb O BOSMOXKHOM YHCIe PeHepallMli Boxy y rnaBHeliwux npepzcTaBu- 
reJleH CE€MECHCTBa B 3aBHCHMOCTH OT TemMepaTypHOrO pexuMa Bosoema. Jlena 
sHANCHHE TEPMAJIbHOH KOHCTAHTHI Ha CpefHlow athpeKTHBHY10 TemnepaTypy BOLI, 
MbI YCTAHABJIMBAeM JVJIMTeIbHOCTb JIMYHHOUHOPO pasBuTuA. JLo6aBus K HaliqenHoli 
seMunHe 10—15 cytox (3 —4 4Ha —9MOpnoHambHOe pasBUTHe, 3—d Heli — ky- 
SOJIONHOE PasBUTHE HW CTOMbKO Ke Hel —mpoOxowenhe HMarHHaJIbHOH (paspi), 
TO YIHM MPONLOJKUTEIbHOCTh OLHOH reHepalun. PaKTuyeckand NpOsONKUTEIb- 
JOCTh €€ MOXKET ObITh HECKOMbKO BbIIe, TAK KaK YCJIOBUA NMTAaHHA UW WHIXanna 
IHYHHOK B BOOeMe He BCera NOCTATOYHO OAaPONPHATHE! WIA peamHsallHH No- 
fCHUMAJIbHLIX BOSMOXKHOCTeli POCTa H Pa3BHTHA 2KHBOTHEIX. 

Bacuellospim (*) Obwio moKa3aHO, UTO y pbIO CTeNeHb pasBHTHA OpraHH3ma 
HaXOJMMTCA B TeCHEelilleli KOPpeAMMH He C BO3PaCTOM XKMBOTHBIX, a C pa3Me- 
aM (1JIMHOHi) ux Tena. Y XHpOHOMHY Takoli TecHOH 3aBHCHMOCTH M@exKLy pocToM 
1 Ppa3BHTHeM HeT, H, HaNpHMep, pa3Mep OKYKJIMBaIOWMXCA JIMYMHOK JlaxKe 
3 OMHOBO3PaCTHOH MONYJIAWHU, COepxKaleHcA Ha OHO OMbITHOHM MIoUlalKe, 
3aPbUpyeT BeCbMa 3aMeTHO HM MOKET pasH4aTbcA B MOMTOpa-Ba pasa. To xe 
2aMOe CIPaBeLHBO HM B OTHOMICHHH PasMepOB JMYHHOK APyrux BO3pacToB, YTO 
yxKe OTMeYaocb paHee UepHoscky (°). 
Tem He MeHee, H3BeCTHAA 3aBHCHMOCTb 
MexKY pa3sMepaMH Tela HM cTemeHbiO Besuyuna OKYKJIMBaIOUHXCA mauuHOK Chi- 
“popMUpoBaHHocTH OpraHH3ma y xupo- ‘onomus dorsalis, BbIpaljHBaeMbIX B pa3HbIX 

TeEMIepaTyPHBIX YCJOBUAX 
HOMH, Oe3ycIOBHO, uMeeTca. Ilo-Buzu- ) 
MOMY, CYILECTBYIOT KaKH€-TO MHHUMaJIb- 


/Ta6auna-3 


HbIe PaSMepbI, 6e3 NOCTH2KeHHA KOTOpEIxX —*°MMERATYPA» toa Bee, Mr 
MMYHHKH He MOryT MepeliTH B CuJe- aa aa 

ILyIOULy!O CTaMIO, IpHuem 3TH pasMepbI ‘5 15,6 11,1 

He HeYTO MOCTOAHHOe JIA Kaxk OPO BUA, 20 14'6 974 

@ 3aBHCAT OT Psa KOHKPeTHBIX ycsO- 25 baie 7,4 

BHM, B MepBy!O OUepeyb, OT TeMMepa- 30 12,3 9,6 

TYPHI. 


CBa3b Mey nocwequeli M BeMMUYMHOM OKYKJIMBAaIOWHXCA MHUMHOK Obla 
noxpoOuo usyyeHa Hamu y Chironomus dorsalis. Moyuenubie Zanuple (Tabm. 3) 
MOKAa3bIBaIOT, YTO BEC H JVIHHAa JIMYMHOK, FOTOBbIX K OKYKJIMBaHHI0, C MOBbILIeHHeM 
TeMlepaTypbl 3aKOHOMepHO cHuxKaloTcH. TlosTomy, yuHTbIBad oOcoOeHHOCTH 
TePMHYECKOFO PexKHMa BOJOEMOB, MbI MO2KEM MPOFHO3HPOBaTb HE TOJbKO ICO 
reHepaululi XHMPOHOMH], HO HW KOHeYHBIM Pa3Mep KUMBOTHHIX, UTO ABJIAETCA CYULe- 
CTBCHHBIM MOM€HTOM B HX OlleHKe Kak KOpMa pblO. 


CapaToBcKoe oTyesieHve OCD 
Bcecoio3Horo Hay4HO-HcCemoBaTeIbCKOrO HHCTHTYTAa 4 5 
o3epHoro HM peuHoro pbiOHOrO xO3AicTBa 


IMTHPOBAHHAA JIMTEPATYPA 


COopH. 
1A.C. KouctauTunos, JAH, 120, Ne 5 (1958). | 2B NwI NydereOeBs 

Poct. »*xuBoTHEIX, M.—JI., 1935. 7A. A. 3a60m70NKUH, 300m. «xypH., 18, B. 6 ear 
4B. B. Bacuewos, Ouepku no oOMlMM BOMpocaM MXTHOJOFHH, Visy. AH CCCP, 953, 
orp. 207. 5A. A. UepHoBcKuHH, OnpenetuTedb AMYMHOK KOMapoOB CeMeHCTBa Tendi- 
pedidae, M., 1949. 


Jloxxann AKkagemun nayk CCCP 
1958. Tom 120, Ne 6 


300/10L Hl 


C. A. MHJIEAKOBCKMM 


PA3BUTHE HW CE30HHAA JMHAMHKA YHUCJIEHHOCTH JIMGUHHOK 
BEJIOMOPCKMX LIMAPONTIA CAPITATA (MULL.) KTERGIPES | 
DESPECTUS JOHNSTON (GASTROPODA, OPISTHOBRANCHIA) | 


(ITpedcmaeaneno axademuxom H. H. Ilmanveaysenom 22 II 1958) 


Pa3BHTHe MOpCKHX OplOXOHOrHx MOJIOCKOB nogKacca Opisthobranchia 
USyYeHO HEMOCTaTOYHO; NOMHbIe UMKJIbI pasBHTHA —OT Alla MO B3pocon 
tbopMbl — ObluH mpocuexeubt y Philine aperta L. uz orpaya Tectibranchia (?) 
H JIA OTICIbHbIX BUOB 43 OTpaAga Pteropoda (°). Y psaya BuyOB u3 OTPALa 
Nudibranchia pasBuTve mpocmexeHO OT Alla lO roroBoro K MeTamopdo3y 
Bemurepa (1°,11). JJ HeKOTOpbIX BHJOB OTpAMa Saccoglossa HMeloTCA pa3po3- 
HeHHble ONMCaHHA JIMYHMHOK pa3HOro BO3pacTa, HO HH OJMH WHKJI He Mpoculexker 
nemHkom (*,°,1*). 3HaHHve NOMHOTO WHKJIa JIMUMHOUHOFO pa3sBHTHA HeOOXOJMMO, 
Tak KaK JIMUMHKa —HaHOoee UYBCTBHTeIbHaA CTaMA B OHTOFeHEse, WaCTO 
ONpeeHtOUlad 3AKOHOMeEPHOCTH YHCJIeHHOCTH HM pacceseHnsa Bua. Ilo cesoHHO! 
JMHaMHKe YMCCHHOCTH JIMYHHOK B IWIaHKTOHeE MOXKHO YCTaHOBHTb cielHdpu- 
yeCKHe OCOOCHHOCTH Pa3MHOXKeHHA BUA B 3aBHCHMOCTH OT pa3JIMUHbIX YCJIOBHI 
cpeypl. 

Martepnaa coOupasca B BenuKol CammMe — npomupe Mexyy Kunno u o. Be- 
JIMKHM, B paHoHe BenomopcKkoH OuomormyueckohH cranuuu MIY, c 10 Vine 
20 IX 1957 r. IIpo6nt niaHKToHa Opamucb KoMueCTBeHHOH ceTbIo JxKenH U3 
raza Ne 43. Bcero Opniio B3ATo 40 KayecTBeHHbIX H 68 KOMHUeCTBEHHBIX Mpoo. 
Hsyuanucbh BCe JMYHHKH OeCNO3BOHOUHBIX, BCTpeyaBuineca BB. Camme. B ua- 
CTOAMIeCH CTaTbe MbI OCTaHaBJIMBaeMCA Ha PasBHTHH MW JMHAMHKe UMCeHHOCTH 
JMYMHOK TOJbKO JBYX BHOB 3aHexkadepHbIX MoOsIIOcKoB — Limapontia 
capitata u Tergipes despectus, QId KOTOPbIX yaOCb MpocmequTb MOH 
IMKJ pasBHTHdA. Bce pHcCyHKH CeaHbl C %KMBbIX JJMUHHOK. UacTb sM4HHOK 
BOCIIMTbIBAaIaCb B AKBapHaJIbHbIX YCJIOBHAX. 

Limapontia capitata Mill. (orp. Saccoglossa). Henasuo 
BbIIMeMNad H3 AMWa IMYMHKa MMeeT MpO3payHylO MeBOZAKPYYEHHY!IO PaKOBUHY 
B OJMH OOOpOT Cc HanOobUIMM AuaMetpom 160—170 11, ynuoujeHHy10 CO CTOpOHBI 
ycTbA, HM ABYyONACTHbIM Mapyc, B OCHOBaHHM Joule KOTOpOrO pacnoOx*KeHbl 
Ba HeEOOJbIIMX YePHbIX asa; KPOMe TOYO, YepHbIli MMTMeEHT CKOMMIAeTCA BOKPYr 
POTOBOrO OTBeEPCTHA UH OOpasyeT NO NATHY B BEPXHEM Hapy2KHOM yTvly Kaxkol 
M3 Jonacrel napyca. Teo ee MOUTH He OKpallleHO, MeyeHb XeTO-3eneHan. Hora 
3eJIeCHOBaTaH C YePHbIM MHTMeHTOM y OCHOBaHHA (puc. | A). Korga pakosuna 
qocturaer 200 » no HaMOonbuemy WMaMeTpy, Ha Kaxkou u3 momacreli mapyca 
NOABJIACTCA MO LWHPOKOH JICHTe M3 PpaHyiJ KeNTOLO MUIMeHTA, MeueHb CTAHOBHTCA 
APKO-3eleHOH, B HOFe HakalWIMBaeTCA YepHBI nurMentT (puc. | 5).JIwuuuKa Ha- 
pall\uBaeT pakOBUHY, KOTOpasd K MOMeHTY MeTamop(posa cocTonT u3 1,5 o6opoToB 
HM UMeeT BH] MOCKO-BbIMYKJION JIMH3bI, TAK Kak CO CTOPOHEI IMpoKOrO ycTbA 
ynaomena. IIpw qambHelwem pocre HW pa3sBUTHH Teo AHYHHKM CTaHOBUTCA 
3eleHBIM, HOra — YePHO, Ha CMH MOABAETCA YePHOe MOe, Ha KOTOPOM BBI- 
ACIAOTCA YBCIMYMBIIMeCA B pasMepax yepHble rasa (puc. 1 Bul J). Mo jo- 
CTHKEHMH HaMOONbUIero WaMeTpa pakoBHHHl: 300—350 » aHuMHKa, Haxolacb 
elle B pPakKOBHHe, COpachiBaeT Mapyc, NOCNe Yero NOKHaeT PAKOBUHY MH HaUMHAaeT 
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‘mo3aTb. Monoxoh nom3a1oulii MowWOCK pa3Mepom 270 » uMeer 3eleHoe TeN10 
© XCJITRIMH TpaHyJlaMH HM MOUTH YePHIM NepeHUM KOHWOM; BOKpyr KaxJoro 
‘Tyla3a Oonee cBeTm0e cepo-3semeHoe mone (puc. | Jl). Teno noKpbiro Mepta- 
TCIbHBIM SMMTEMEM H PaCWIeHeHO Ha TOJIOBY, TYJIOBHUe H XBOCTOBOH OTJeN. 
Ha mpoxoxjenne Bcero BElueOMMcaHHOrO WuKsa TpeOyeTcA, BEPpOATHO, OKOWIO 
4—5 Heleib. B uamxke Merpu y Monojoli WHUMHKH MaKCUMaJbHBIit uamerp pa- 
kosuupl Cc | no 7 VIII 1957 r. npn remnepatype Boge 16,5—17,5° YBeJIHUMJICA 
¢ 180 anmb yo 200 ». Tlocaxennaa B yauky Ilerpu 3 VII 1957 r. nuaunxKa 
€ HaMOOJIbUIMM AMamerpoM pakosBuHbl 300 p, oceta wmtb 20 VII npu Temiepa- 
Type Boyy 7,5—12,1°. 


Puc. 1. Limapontia capitata Mill. Puc. 2. Tergipes despectus Johnston 


JImuuHKH 9TOrO Bua B 1957 r. Bcrpeyanucb cc 11 VI no 10 IX. Yxe 11 VI 
nmonayaJiMCb JIM4HHKH C pakoBHHoH 300 tu, HanpoTns, euje 28 VIII nonayanucb 
JIMYHHKH C pakoBuHon 170 pt. Topcon (1%) ormeyaert, uTO H3 BCeX M4HHOK Gast- 
ropoda B 3yujle mHuuHKa L. capitata apmaerca HauOomee HEMPHXOTJHBOH K yc- 
JIOBHAM Cpejbl. 

Tergipes despectus (Johnston) (orp. Nudibranchia). 
Henaspyo Bblllleqiiad H3 Alla JIMYHHKa HMeeT TpPO3payHylO JIeBOSaKPYy4eHHYy!0 
PaKOBHHY B OHH OOOPOT pH HanOobUIeM Auametpe 170—180". Teno M4HHKH 
2KEJITOBaTOe, NeYCHb KPAaCHO-2%KeJITAA C HEOOJILIIMMH 3eeHbIMH yuacTKaMnH. ITa- 
pyc ABYJOJIbHbIM, BOCHOBaHHH Oe pacnosoxKeHO NO HeOOMbIIOMyY YepHOMy 
raa3y (puc. 2 A). B mpomecce pocta zHuHHKa Cbopmupyer 2-H OOOPOT pakoBUHbl, 
BHYTPH KOTOPOLO Ha CTOJIOUKe 3akabIBAeTCA H3BeECTKOBbIM TpeOeHb, Ha KOH- 
Wax PpeOuA OOpasyioTCA BbICTYMbI — «3yObI»; BepXHHuH — MaJleHbKHU, HWKHHH— 
6obuIOH TYNOKOHHYecKHH. PakoBHHa B 9TO BPeMA NOUTH WapOBHAHOK PopMbI 
C HaHOOJIbIIMM JMaMerTpom 270 1, «3yObI» BHHbI CO CTOPOHbI ycTbAa. Teo JIM4HH- 
KH IIpHoOperaer POSOByi0 OKpacky, MeueHb CraHOBUTCA OpanxKeBoli (puc. 25 —I’). 

Y MUMHKH C pakoBHHOH B 2,5 o6oporta 300 » moO HaMOObIIeMy AHaMeTpy Ha 
WOMmacTAX Napyca NOABAeTCA MO WHpOKOH KaliMe M3 rpavyJ *XeNTOPO MMTMeHTA, 
ria3a YBeIMUMBaIOTCA, B NeYeHH CTAHOBHTCA OOsblIe YEPHbIX WM 3eJIeCHbIX yua- 
CTKOB, T@JIO CTAHOBHTCA 2KeJITO-KOpHUHEBLIM. Bomba YaCTb JIMYMHOK Cpa3sy 
nocse STON CTaMH MpOXOLUT MeTaMOp(os HU OceaeT, OMHAKO B Hlole —- aBrycrTe, 
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B TlepHox «OMONOrMYeCKOLO JIeTa», HEKOTOPble H3 HUX, HaXOMACb B IWWIaHKTOHE, | 
MpOLOMKAIOT pacTu lambule, PopMupys 3-li OOopoT paKOBHHbI, Tak UTO «3yObIy | 
yxKe He BUHbI M3 YCTbA, HU WOCTHrad HavOombuero WMametpa ee To 400 p. 


Y JIMUHHKH, TOTOBOH K MeTaMopdo3y, B OKpacke Teja MpeoOlaaioT Cepo- | 
3eJIEHbI€ TOHA; NOX KaxXJIbIM y1a30M M0 6OKaM Tela OOpasyercs MO MoO W3 rpa- 
HYJI YepHO-OpaHxKeBOro MHIMeHTA, a Ha HWKHEM PaKOBHHHOM «3yOe»— Oyula- 
BOBHHaA romopKka. Ha sTOH cTaquN JMUMHKAa, HAXOJACH ellie B PakOBHMHe, YTpa- 
yuBaeT nlapyc (puce. 2 J) u ocefaer Ha Cy6cTpaT, H Yepe3 HEKOTOPOe BpeMA MOVIO- 
OH MOJIJOCK, NOKHHYB paKOBMHYy, Mepexog_uT kK Mom3saHuio. Tlonsaiuui Mos- 
quock (puc. 2 £) uepes Tp AHA mMocme oceqaHua (ocen 4 IX, 3apucoBaH © 
7 1X 1957 r.) uMen cnexyrouluh BHeEINHHA BU: Teo WHO 400 p cepo-3eleHOe CO 
CHHHHOM M 2KesITOBaTOe Cc OproutHoOli croponb. Ilo 6oKaM HeCKOJIbKO HMXKEH ~ 
mosayH Tvia3 MO MOO YepHO-OpaHxKe- — 
BOrO NHrMeHTa. omo0Ba HeceT FOJIOBHEIC © 
ILYMaIbIbl H PHHO*POpLI, Ha CMMHE pac- — 
TIOJIOXKEHHI [Be Napbl N€YCHOUHBIX BbIPO- — 
cros. [levenb kopuuHeBan. C OpriouiHon ~ 


ee on 
S$ 8 


3 
2 
% CTOPOHbI BbiaeTcd HOra, MOKPbITaAd 
S 50 MepllaTeJIbHbIM SIIMTeIHeM, B ee OCHO- 
> BaHUM paciosuo*KeHb cTaTouucThl. Uepes 
3 60 9 muet (16 IX 1957 r.) Mosmmock 
5 (puc. 2K) NOuTH He BbIPOC, 3aTO 3aMeTHO 
.@ H3Me€HHJI OKpacKy: BO BCeM Tele IIpo- 
S 9 W300 HAKOMJIe€HHe YeEPHOrO MHTMeHTA, 
5 ; HO OploliHasd CTOpOHa OCTallaCb %KelJl- 
0 1 eepsaa Toi. MopdomormueckHx H3MeHeHHH He 
250914 71019 19 25H 6 1218 & OS 


HaOwOWaJlOcb. 

OG6mleu3BeCTHO, UTO TeMIIepaTypa BO- 
Jib ABJIA€TCH BaXKHbIM (aKTOPOM, BJIHA- 
IOULMM Ha pa3MHORKeHve WH pasBHTHe 
MOpCKHX 6ecCiO3BOHOUHBIX. 

Optou (°) moKa3aul, YTO Hauao He- 
pecTa Kaxkoro Bua CBA3aHO C ycTa- 


6283 SHWALB 2 Bb 
40 Nb Adeycm  Cexmabpe 


4itoHb 


Pac. 3. J[wHamuka ucneHHocTh JIMuMHOK 
B lwlaHKToHe B. Camp sletom 1957 r. B coe 
Bomb! oT O go 16 m. C —cusuruit. J — Ter- 
gipes despectus, 2— Eubranchus exiguus 
(A. and H.). Manoe xKoanmuecrBo mH4HHOK 
Limapontia capitata B 1 mM? Boyer He M03B0- 


JIACT HAHECTH UX Ha rpauk, OAHAKO H3y4ye- 

HHe H KOJIMYECTBEHHbIX HUH KAaYeCTBCHHBIX 

mpo6 MOKa3bIBaeT, UTO MAKCHMYMBbI HX UYHC- 

JICHHOCTH B IlJIaHKTOHeE TIPHXOMATCA Ha Te *Ke 

YACIa, UTO H MAKCHMYMbI ABYX BbIWIeyka3aH- 
HbIX JIMUHHOK 


HOBJICHHEM OMpeseseHHOH TeMMepaTypbl 
Bob. [lo Oprony, pasMHomeHHe Bua 
HauMHaeTCA HeMeVIeHHO Mocsie HaCTyI- 
JIGHHA COOTBETCTBYIOMeEH TeMMepaTypbr 
Bob. Ilo Koppuura (4), Tpe6yercs, 4To- 


Obl TaKaA TeMMepaTypa mpoepxKaacb 
HekoTOpoe BpeMA (20 BYX Hefleb), HeEOOXOMMOe JIA Cco3speBaHHA Toual. 
Tacxoliu (*) yka3prBaeT, 4TO 4eM Bbillle TeMMepaTypa BOLI, Tem Gombe L. capi- 
tata orklaqpBaeT KanoK. ML. capitata, u T. despectus B 3anamHoeBponelicKux 
OopeavIbHBIX BOJaxX HepecTaTcA Kpyrubii roq (1*,1%). Bpema MHTeHCHBHOTO 
Hepecta L. capitata u T. despectus B Benom mMope npuxoqutTca Ha BecHy — 
JleTO (HIOHb — Hauauo aprycta). B Mae u aBrycTe — AHBape B WWIaHKTOHe BCTpe- 
YaIOTCH HeperyJIAPHO CAHHHYHbIe JHYHHKH. B aAHBape — ampee JJMYMHKH STHX 
BHJOB B IJIAHKTOHE He BCTPe¥alOTCA, UTO MOXHO OOBACHUTh WI COKpallleHveM 
Ce30Ha Pa3MHOKeHHA ITHX BUIOB B BeoM Mope NO CpaBHeHHI0 C 3anaqHOeBpo- 
MeHCKUMM OopeasIbHbIMH MOPAMU, WH —0 aHaslOrMu Cc OapeHIleBomMopcKHMU 
Lacuna pallidula u Lacuna vincta (1) —3HauvTenbHbIM 3aMeqIeHHeM pasBuTHA 
AMM B KlaqKax, OTOMKeHHEIX 3HMOH. JInuuHKH L. capitata u T. despectus no 
KaccupuKalun Topcoua (1%,14) qom«KHbI ObITb OTHECEHbI K KaTeEPOPHM MaHKTO- 
HOTPOHBIX JIMYHHOK C JVIHTEIbHbIM MearuyecKHM pasBuTuem. Mx o6nsne Bec- 


HOH HW JIETOM B MviaHKTOoHe B. Campi CcOBNAaaeT C NEPHOTOM WBeTeHHA (buTonan- 
KTOHa. 


Takoe COBMaweHve mepvosa HavOoJIblueH MHTCHCHBHOCTH PasMHOXKeHh # 
BHuyla C MNepHOyOM OOWJIMA B AAaAHHbIX BOWAaAX (puTOMIAaHKTOHA XapaKTepHo JWIs 
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MOPCKHX OeCHOSBOHOUHEIX C MIaHKTOHOTPOHOl aMGHHKOM. JA noMOOHBIX BH- 
OB Tpoduyeckult cakTop Hapsy c TemMMepaTypHLIM aABAeTCA Belyuum. IIpu 
MaJIOM KOMYeCTBe PUTONMAHKTOHA JaxKe MPH BLICOKOM TemnepaType KOMYeCTBO 
JIM4HHOK OeCNOSBOHOUHEIX B IlaHKTOHe He3HauHTe/IbHO; Tak BB. Came B aB- 
Tycre — ceutaOpe 1957 r. cpeqHaa TemnmepaTypa BO, Oba 3HAINTeNbHO 
BbILMe HIOHBCKOH, HO KOJIMYeCTBO JIMYHMHOK OeCHO3BOHOUHBIX, B TOM UHCHe H 
paccMaTpHBaeMbIX BOB, ObIIO OYeHb Mad. Ilo-BuyquMomMy, KOHeIL Hepecta 
AAHHbIX BHOB TpHypoveH K OKOHYAHHIO NepHoya WBeTenun cbuTomianKToua. 
By cite AHHAMHKH YHCJICHHOCTH JIMYHHOK jJlaHHbIX BHJOB B MWaHKTOHe 
B. Campi noka3an0, uTo B Hepecte GemomopcKux L. capitata u T. despectus 
HaOuoaeTcA ABHAA MYHHaA NepHog_uaHocts (puc. 3). Moxo6uaa yHHasa mepuo- 
MMUHOCTL Oblia OOHAPy2xXeHa HAMM B HepecTe MHOFHX GOeOMOPCKHX Gecno3Bo- 
Hounpix: Lacuna divaricata (O. Fabr.), Littorina littorea L., u3 Gastropoda Pro- 
sobranchia, Eubranchus exiguus (A. and H.) (puc. 3), Diaphana minuta 
(Brown) u apyrux Buyos us Gastropoda Opisthobranchia, a Taxxe ee y paya 
TpegctasuteneH Lamellibranchiata, Cirripedia, Bryozoa, Ophiuroidea u 
Asteroidea. Spaenue myHHoit nepuoxqMuHOcTH B pa3MHOXKeHHM, OmMCcaHHoe 
B JHTepaType JIA pAa BUOB Pa3sJIMYHbIX PTpynn GecnO3BOHOUHBIX OopeasbHbIxX 
M TponMyeckHxX MOpel, Qa Benoro Mops oTMeyaeTCA BrepBHle. 

Tlomb3yeMcaA BO3MOXKHOCTHIO BbIPA3HTb CBOIO HCKPeCHHIOW MPH3HAaTebHOCTS. 
B. A. Bpouxoiit 3a pyKospogcTBo paOorToli, BHHMaHHe H WeHHbIe COBETHI, a TAKKE 
‘An Jie Miouy u B. Bunenxuny 3a Hen3MeHHy!0 MOMOM{b pu COope MaTepuaua. 


MockoscKui rocyJapcTBeHHblii yHHBepcuTeT Tlocrynua10 
um. M. B. JIomonocosa 21 Il 1958 
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300/JIOLH A 


B. B. XJIEBOBHY 


AHAJIN3 ®AYHbI MHOPOUETHHKOBbIX 4YEPBEM (POL YCHAETA) 
JINTOPAJIN KYPHJIbCKUX OCTPOBOB } 


(ITpedcmaeaeno axademuxom E. H. Haeaoeckum 19 III 1958) 


‘Octpopa KypumpcKol rpaybl, ABAIOWeHCA CBASYIOUIMM 3BeHOM MexK]y 
SInouckuM, OxorckuM uw BepuHroBbiM MOPpAMH, B OTHOWMeHHH UX MpHOpexHoK 
MOpCKOH (bayHbl MOryT CUHTaTbCA HaWMeHee H3YYCHHbIM PaHOHOM JlaJIbHeBO- 
CTOUHBIX MOpeli. B uacTHOCTH, B JIMTepaType COBePUIeHHO OTCYTCTBYIOT CBeeCHHA 
O NOMHXeTaX OCYIWHOLi 30HbI, eCIM He CUMTaTb yKa3aHuaA Yulakowa (°) 0 HaxOx- 
J@HHM HeKOTOPHIX BHOB Ha JHTOpamH Oo. KyHauiup. 

B wactoailee Bpema mocae o6pa6oTku 650 sHTOpasIbHbIxX MpoO, COOpaHHbIXx 
B Ppa3JIMUHbIX WyHKTax KypuabcKol rpAAbI, Mbl OTMe4YaeM JIA OCYLIHOM 30HBI 
storo pationa 119 BuyoB u Gomee MeIKHX TAaKCOHOMHMYeCCKHX eHHHIL MOJMXeT. 

JlutopasibHad cbayHa uomuxeT KypusbckHx OCTpOBOB B OCHOBHOM MOXKEeT 
paccCMaTpHBaTbCa Kak OGeqHeEHHad CYyOJHTOPasbHad C OYeHb HEOObWOH MpH- 
Me€CbIO COOCTBEHHO JIMTOPaJIbHbIX WH 9CTYapHbIX (opm. UucTo AHTOpaJIbHbIMH BH- 
JlaMH MOXKHO CUMTATb He CIYyCKalOulHXCA HHKe CpelHero TOPH30HTAa JUTOPAaU 
Syllis kurilensis sp. nov., Lycastopsis augeneri Okuda u o6HapyxeHHBbIXx 
B JlaJIbHeBOCTOUHLIX MOPAX TOJbKO B 3TOH 30He Euzonus arcticus Grube u He- 
teromastus giganteus Zachs. Uucno BuxOB MO TOpH30HTaM JIHTOpaIH pesKO 
BO3PaCcTaeT CBePXY BHH3: B BepXHeM TOPH30HTe OOHapyxeHo Bcero 4 Bua (3% 
OT BceH (bayHb!), B cpeqHeM — 39 BuzoB (33%) uv B HuxKHeM — 116 chop (98%). 

YerkoH mphypoyeHHocTH NowHxeT K TPyYHTaM H OnMOWeHO3aM OObINHO He 
HaOsl0aeTCA, H MOXHO TOBOPHTb JIHIIb O MpeHMYILeCTBeEHHOM BCTpeyaemMocTH 
Ba B TeX WIM HHbIX OnOWeHO3ax. Bowbile Bcero MOMHXeT BCTPeyeHO Ha UJIH- 
CTbIX HM WJIMCTO-MeCuaHbIX TPYHTaXx (IaBHbIM O6pa30M B OHOWeHO3aX KOPHEBHIL 
Phyllospadix u Zostera), a Takxke Ha KaMeHHCTOM IpyHTe B OMoleHo3ax Coral- 
lina H pH30H10B JaMHHapHeBbIx BOROpocuelt. MHTepecHo OTMeTHTb, UTO MHOTHE 
BHJbI, IPHYPOYeHHbIe Ha 1O%KHbIX KypHIbCKHX OCcTpoBax (qo o-BoB Mrypyn 
u YpyM BKJUOUHTeIbHO) MpeHMyllecTBeHHO K OvOeHOsy KopHeBHuL Phyllospa- 
dix, BCTpewaiorcA H Ha CeBepHbIX ocTpoBax, rye Phyllospadix orcyrersyer, 
3aceIAA 3eCb OMOMCHO3 PH3OHAOB NaMHMHapHeBblx. Ha nepBplli Bsa yculoBuA 
CYUeCTBOBaHHA B STUX ONOMeHOSAX PasJIHYHbl — aMHHAapNWeBble OOUTAIOT MpH 
3HAYATEJIbHOK MpHOOHHOCTH Ha KaMeHHCTOM rpyute, a Phyllospadix —Bs mecrax 
CO C1aObIM 1pHOOeM Ha HJIMCTO-MecuaHbIx rpyHTax. B JelicrBuTebHOCTH MUKDpO- 
YCOBHA JIA MOMMXeT 3eCb JOBOJbHO CXOJHbIE — PH30HIH saMHHapHeBbIx 
CLY2KAaT XOPOMeH 3aljuTOH OT MpHOoA, H MexK]Yy HUMH OTWaraercaA NocTaTouHoOe 
KOJIHUeCTBO WJIMCTHIX YacTHY. IIpHBexeHHbili MpHMep CMeHbI MOUXeTaMH OvoOlLe- 
HO3OB, BePOATHO, He @J\MHCTBeEHHBIM. 

B pxye ciy4aeB NOMMXeTHI CaMH MOLyT ObITb OCHOBHBIM KOMIOHEHTOM 6HO- 
mweHo30B. K TakHM OnolleHo3aM MbI OTHOCHM: 1) 6uoleHo3s Polydora natrix 
Sdderstré6m —TuxookeancKoe mo6epexbe o. Tlapamymup, 2) Ouoyeno3s Am- 
phiglena marita sp. nov.—TuxooKkeancKoe noGepexbe o. Tlapamywmp, o-Ba 
Onexoran, Mnaurkoran u Cumymmp, 3) 6uoueno3 Fabricia crenicollis (Annen- 
kova) —o-Ba Onexoran x [uamoran, 4) 6“ouenos Potamilla neglecta (Sars) — 
0. Cumymiup u 5) Onomenos Potamilla myriops Marenzeller —o. Utypyn u 


1370 


ovlee 1OxHbIe OCTpoBa. BaxkHo OTMETHTb, YTO BCe STH OHOLLEHOSDI IIpHy poveHbl 
K CKasIaM CO 3Ha¥HTeIbHOH MPHOOMHOCTbIO H paSBUBaIOTCA, 3a HCKTOUeHHeM 
TOCMeAHETO, Ha CeBEPHBIX OCTpoBax. OHM CXOMHbI TakK2Ke BHEMIHe, UMeA BUI 
‘CIIOWIHOH I€TKH H3 BePTHKAJIbHO MOCTABJICHHbIX TPyOOK. 

. ,Octposa KypWIbcKoli rpAQbI BBITAHYTbI C ra Ha CeBep Oomee yem Ha 
10° 4 Haxo_atcsa NOX BosselicrBHeM BeCbMa Pa3JIHUHBIX BOMHIX Macc. B coorser- 
‘CTBHH C STHM 300reorpaduyecKHli COCTAB MOJIMXeT IOXHLIX H CEBEPHBIX OCTPOBOB 
BecbMa pasmuueH. Ja cpaBHeHHA C COCeAHHMM yyacTKaMH JHTOpaN asbue- 
BOCTOWHBIX MOPeH MbI MpOaHaJIMSHPOBaJIH H COCTAB JMTOPAMbHbIX MOJIMXeT HeKO- 
TOPBIX J[PYrUX palouos (cM. Tau. 1). 

ACIbHBIM BEC APKTHYeCKO-OOpeaIbHbIX BHOB 3aMeTHO Naaer C CeBepa Ha 
wor. Oco6eHHOCThIO BUAOB TOM KaTeropHu Ha AUTOpanu KypuabcKux ocTpoBoB 
ABJIACTCA MOUTH MOMHOe OTCYTCTBHE Cpe HUX (PopM, OTHOCHMbIX YuaKoBbM (°) 
K apKTHYeCKO-JasIbHeEBOCTOUHOH rpynne. IlocneqHee OObacHAeTCA NpuypoueH- 
HOCTbWO 3THX BHOB K MOCTOAHHO HH3KUM TeMMepaTypaM, YTO MpensATCTBYeT BBI- 
2KUBaHHIO HX B CJIOMKHBIX TEPMHYECKHX YCJIOBMAX JIMTOpasnH. 

IUnpoxo pacnpoctpaHeHHBIxX CeBepO-THXOOKeaHCKHX BHOB Takxe Goble 
Ha CeBepe, 4eM Ha lore. OcOOeHHO BeIHK MpOleHT 3STHX BUOB Ha O. Bepuura 
(21% —11 Bugos). Ha toro-BocrouHom noGepexbe KamuaTKu MX MeHbuIe, deM 
Ha Komanyopax u KypuspcKux ocrpopax. BaxkHo OTMeTHTb, YTO Ba BUJa 2TOM 
Kateropun (Schizobranchia insignis Bush u Spirorbis abnormis Bush), serpe- 
YeHHbIle Ha JIMTOpaH O. Bepuuran Kypuuaibckux ocTpoBos,y nodepexba KamuaTKu 
He HaliJleHbl He TOJIbKO Ha JIHTOPaJIH, HO MB CYOUTOpaH. To xe KacaeTca a3H- 
atckoro Buja Fabricia crenicollis (Annenkova). B cBa3u c 3THM MOXKHO BbICKa- 
3aTb IpeqMooxweHHe, YTO OOMeH (POPMaMH Mex LY BOCTOUHBIM HW 3alaHbIM M0- 
Oepexbamu Tuxoro oKeaHa B H€KOTOpBIX CJIy4YaHX MOrKeT (HIM MOF) IpoHCxo- 
AUTb MpAMO no WHHHH AneyTcKue — KomaHyopckue — KypuuapcKne ocrposa, 
MHHysA Oepera KamuatTku. . 

Cpequ a3vaTCKHX CeBepOTHXOOKeaHCKUX BUOB YeTKO OGocoObIAeTCA rpynma 
@opM, He NoxHuMalomjuxca ceBepHee 0. Mtypyn, rae OHH MpHypOuyeHb! PlaBHbIM 
o6pa3om K ero OxoTomopckomy Gepery (Halosydnanebulosa (Grube), Lycastop- 
sis augeneri Okuda, Tharyx pacifica Annenkova, Euzonus arcticus Grube, 
Schistocomus sovieticus Annenkova, Potamilla myriops Marenzeller, Spiror- 
bis nipponicus Okuda u gzp.). Oxu MoryT ObITb OTHECeHbI K 1O*%KHOASHATCKOH 
mloyrpynne asvaTcKux BuoB. Muorue u3 9ITHX BUAOB BCTpeyeHbl, KpoMe Kypuuib- 
€KHX OCTpOBOB,Takxe Ha IOxHom CaxaunHe (3aHB AnuBa), B AMOHCKOM Mope 
MH Ha CeBepHoM MoGepexbe 0. Xokkaliqo. AHaJIOrH4HbIM OOpasoMm paciipocTpaHa- 
IOTCA B CeBepo-3anasHo uacrH Tuxoro oKeaHa TakxKe am*punalluuyeckue, cy6- 
TPOMMYeCKHe HM WMPOKO pacnpocTpaHeHHble IOAHbIe BUbI, COCTABJI AIOE BMECTE 
TenoO6uBOe Apo cbayupl. M3 36 BuyoB 2THX 300reorpaduyeckuX KaTeropHH 
auiutb 2 (Eulalia viridis (L.) u Syllis variegata Grube) noqHumaioTca CeBepHee 
o. Urypyn. Hao. Urypyn tensomo6nsple BUAbI ABAIOTCA GOJlee MaCCOBLIMH Ha 
OXOTOMOPCKOM NObepexbe; 3eCb, KpOMe TOPO, OOJbIlle 1OAKHOASHATCKUX BHJLOB 
{3 mporusp 1 Ha THXOOKeaHCKOM Oepery) UM COBepIeHHO OTCYTCTBYIOT }OXKHOKY- 
puipcKHe 9Hemnku. B cea3v c 9THM MBI, BCe 3a Kycakuubim (°, ’), OTHOCHM 
JIMTOPasb OXOTOMOPCKOrO NOGepexbA O. Mrypym M OCTabHbIX OCTPOBOB, Je2Ka- 
WX K ory OT Hero, K AnoHomMopcKoli (loxKHOOOPeabHON) UTOPasbHOU MPOBUH- 
mun JlanbHeBOCTOUHOM MHTOpabHOH woyoOacTH. 

JIuropaibuasa dbayHa nomwHxeT THXOOKeaHCcKOrO Oepera 0. Htypyn oxKasbl- 
BaeTCA BeECbMa CXOHOH cC (ayHOli CeBepHbIX OCTPOBOB KypHJIbCKOH PpAAbI BIVIOTb 
no o. Mapamymmp. Ha mutopanu Kypuuibckux OCTpOBOB TOKO B 9TOM PaHOHe 
seTpeyenbt Schizobranchia insignis Buch (mpeumyujecTBeHHO OperouCkHH BHI), 
Fabricia creinicollis (Annenkova) — koMaHJopckul U beter Haney 
pA apKkruuecko-6opeambubix —Harmothoé impar (Johnston), toe aes 
stericola (Oersted), Polycirrus medusa Grube, Sabelia en one ars 
W HeKOTOpble Apyrue Bub. BMecte c TeM HaxXOAeHHe THX (opm COM2KaeT JIM- 
Topallb CeBePHBIX H cpeqHHx KypHabcKHX OCTPOBOB C He a 1Oro- 
BocTouHoro mobepexpa KamuaTKH u, OcoOeHHO, C JIMTOPaJbIO O. are 
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SooreorpapuyeckH cocTaB MOMxXeT sMTOpaH KypHJIbcCKAX OCTPOBOB H HeKOTOpPbIX Apyrux 
paloHOB JlaJIbHeEBOCTOUHDIX MOpel * 
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I. ApxrHyecko-6opeasb- 15 (54 

HbI€ BUAbI 12 (24) )|42 (20)) 24 (27) | 17 (29)|20 (43)|20 (54)17 (33) 3 © ) 
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III. CepeporuxooKeauckue 


BHABbI 

*) canes | 4(8) | 3(6) | 4(2) | 6(8) | 4(2) | 5(t4y] 38) (4 2H)] 2 
6) ampunauuuyeckne | 3(6) | 5(10)} 8(13)} 8(10)| 3(5) | — — — mae 
B) asHaTcKHe 44 (22)| 5 (10)|12 (20)| 15 (19) | 14 (49)| 5 (14)} 4(41)} 7 (13)} 2 (7) 


IV. Cy6rponnmyeckue 4 
WHpokoO pacipoctpa- 
HeHHbie 1oxKHbIe BUABI | 7 (14)| 8 (16)/13 (21)} 9(41)| 6 (14)| 2(4) | 1(3) | 3(6) | 14 

V. Bugs OunonapHpie xu 
¢€ HeACHBIM reorpadH- 
yeCKHM pacmpocTpa- 
HeHHeM 6 (12)} 6 (12)| 5(8) | 8(10)! 7 (42)/10(22)} 4 (14)| 8 (15)] 6 (24) 


* SooreorpadHyeckHe KaTeropuuH Jaiotca no YuaKosy (°%): wudpbl B TaOMUe — 4HCIO 
BHAOB (B CKOOKaX yKa3aH Mpoueut). Ilo patony toro-BocTouHoro mobepexba KamuatTkKH Hc- 
NOMb30BaHbI LaHHble Bunorpagosa (%) a Cnaccxoro; no o. Bepnura — cnucok BHOB, onyOuK- 
KOBaHHBIM AHHeHKOBOM (1); no pationy IZlaxHtapckux octTpopop u TaylcKol ryOpl — faHHbie 
Saxca (°) H Ymaxopa (°); no 3anupy AHvBa —cnvcoK Mo KaTanory S3oomoruyuecKoro HHCTH- 
tyta AH CCCP (onpeaenenua Yuraxospa); ne Anouckomy mMopro (samuBel Ilerpa Benuxoro u 
Cayxy, o. Iletpopa) — Janupie, AnHeHKoBon (7). Yulakosa,(°).~, 


Tlostomy TpH BbIIMeyKa3aHHbIX palioHa MbI OTHOCHM K CaMocTosTembHOH Kypuso- 
KomaHopckol (yMepeHHOOopeasIbHOM) JHTOpasbHOH MpoBHHunu. B stol npo- 
BHHUMH (ayHa MOMXeT CeEBEPHbIX H CpeqHHxX KypHbCKHX OCTPOBOB HMeeT CBOK 
cieltudpHyecKne OCOGeHHOCTH: HasIHuHe TpeX MaHKYPHJIbCKHX IHAeMUKOB, COMH- 
2KAalOllHxX PayHy CeBePHBIX H IOMRKHLIX OCTPOBOB pAb, H IPHCyTCTBHe SHeMHKa, 
oOulero AIA STOFO palOHa H MaTePHKOBOH OTMEMM CeBepo-3aMaqHOH YacTH OxotT- 
CKOrO MOPS, B CBASH C 4eM JIMTOPaJib STOO paHOHa MOXeT ObITb BbIeeHa B Ka- 
YeCTBe CAMOCTOATeIbHOrO CeBepokypHsbcKoro 300reorpaduyeckoro JHTOpab-~ 
EOrO OKpyra., 

TakuM O6pasoM, Ha HTOpaiH KypHabcKHx OCTpOBOB HaGslIoqaeTcA Xapak- 
TePHbIH CTbIK AByX PayH — yMepeHHOOopeasbHOli HW w;OxKHOOOPeabHOH C Gomee 
WIM MeHee YeTKOH rpannuei Ha o. Mrypyn. Dayna oTfenbHbIx nobepexul 
MOrpaHHuHbIX B 300reorpaduyeckoM OTHOWeHHH O-BoB Mtypyn u Ilapamymmp. 
OKa3bIBaeTCH HeoqHopoyqHoH. Ha oxoTomopckux Geperax 9THX OCTPOBOB 3a- 
MeTHO OOsblIe apKTHYeCKO-GopeasbHbIX H a3HaTCKUX BUOB; amdbuOopeasbuble 
H WIMPOKO pacipocTpaHeHHble CeBePpOTHXOOKEeaHCKHe BHJIbI OKA3bIBaIOTCA B OOJIb- 
WeM UHCIe Ha THXOOKe€aHCKOM MOGepexkbe. 

HeoOxoJ¥Mo OTMeTHTb, YTO PAL BUAOB, OObIMHbIX Ha WHTOpamH oO. Bepuura, 
1OrO-BOCTOUHOTO moOepexkbaA KamuaTKH UM 10%KHEIX KypWuIbCKHX OCTPOBOR, 
OTCYTCTByeT Ha JIMTOPaJIH CeBeEPHBIX M CpeHHX OcTpoBoB KypuabcKon pap. 
Mot HacuuTpiBaem 14 Takux opm, MpHueM BCe OHH OTHOCHTCA K pa3JIM4HbIM 
30oreorpaduueckuM rpynnamM. B 2aHHOM CJlyuae MbI HMeeM JIOOONBITHEIH NpH- 
Mep IIp€pBIBHCTOrO pacMpOcTpaHeHHA BUAOB, KOTOPOe MOXKHO Ha3BaTb aMduKy- 
pusibckuM. Amdukypwibckhit THM pacmpocTpaHeHua BbIpaxKeH, BepOsATHO, 
TOJIbKO Ha JIMTOPaJIM, TaK KaK MHOFHe XapaKTePHble B 2TOM OTHOLMICHHH BUbI 
BCTpeyeHbl BCYOMMTOPaIM CeBepHbIX OcTpoBoB. IlosTomy On WOKeH OObACHATE-. 
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CA He HCTOPHYeCKHMH, a SKOMOrMYeCKUMH (paKkTOpaMH, HM, B MepByio ouepenD, 
NOMHATHEM CYOJMTOPaJIbUbIX (OPM B MeCTAaX C GOlee POBHEIM BaKHbIM KJIMMa- 


TOM. Bonpitoe sHayeHve 3feCb JOKHA HMeTb CTeHeHb pa3sBUTHA eLOBOrO MO- 
Kposa (*). 


SooulorMuecKHH MHCTHTYT 


Tlocrynuao 
Akajlemuu HayK CCCP 


11 III 1958 


(WHTHPOBAHHASA JIMTEPATYPA 


‘H.W. Anueuxosa, Zool. Anz., 106, No 12 (1934). #? H. 1. AnnHeuxKosa, 
Tp. rugpoOuoa. sken. 300m. unct. AH CCCP na AnoucKxom ope, 1, 81 (1938). °K. A. Bu- 
HOTrpajoB, Maya MpukamuaTcKux Box Tuxoro oKeaHa, JOKTOpcKas WuccepTauua, 300n. 
anct. AHCCCP, 1947. *E. ®. Py psauosa, Ipupoga, N11(1935). ®U.T. 3axc, 
Hsp. TuxookeaHck. Hay¥4HO-NpoMpica. cr., 3, Ne 2(1929). ®O. Tf. Kycaxun, Tp. npo6semn. 
4 TeMaTH4. coBem. 3oom. uHcT. AH CCCP (3 kondep. mo ucceqopanuio (bayHbl asbHeBOCTOY- 
upix Mopelt), 4, 1956. 7O.T. Kycakuu, Jlutopaap tomnprx Kypueckux ocrposos u ee 
qayHa u dwlopa, kKanqugatcKaa pucceptauna, JITY, 1958. 8 TI. B. Ymaxos, Mccaeg. 


AabHeBocTOYH. Mopeli CCCP, 2, 140 (1950). ° TI. B. Yuraxos, Onpeenutens no dayne 
CCCP, H3q. AH CCCP, 56, 1955. 


Lorna Akagemuu nayr CCCP 
1958. Tom 120, Ne 6 
IMBPHOJIOTH #7 


H. A. CAQOB 


O PA3BHTHH OBOJIOUEK OBOLMTOB OCETPA, 
CEBPIOrM UW CTEPJIAAM 


(II pedcmaéaeno axademuxom E. H. Tlaenoecxum 12 II 1958) 


O mponcxoxkyeHnu zona radiata interna u externa 4 HapyxKHOH MIM co- 
TOBOH OOONOUKUN AMI, OCeTPOBbIX B HacToAee Bpema cyt (*,”,4) He CTOMbKO: 
Ha OCHOBaHHH UX H3yY4eHHA, CKOJIbKO NO aHaJIOrHH C pasBUTHeM 9THX OOOIOUeK 
y Apyrux no3sBonounpx. Mpi nocrapusn cee 3aqavy U3yYHTb pasBUTHe OOOVIO- 
yek AMI ocerpoBbix Ha II, III, 1V u V cranuax 3penocTu ronagp. Marepuart 
Obi co6paH Ha p. Kype (Bp 1950—1957 rr.) u 
Ha Boure (B 1955 r.). PuKcaluMA MaTepHasa mpo- 
H3BOHIaCcbh (OPMaJIHHOM, 2%uAKocTHIO Bydua u Lex- 
Kepa. Okpacka npelapaToB mpopoyuaacb no Mas- 
opu, no Mébreny u Wp. 

Ilo aHHbIM OvlbuIBaHra, OOrOHHM cTepsaqu, 
CTaBlIHe Ha NYTb pocta, BCKOpe NOKPbIBaIOTCA JBY- 
MA CJIOAMM KJICTOK: BHayasle (POMIMKYJIAPHbIM, a 3a- 
TEM COCJIMHHTeJIbHOTKaHHbIM. Mexxyy HHMH TOAB- 
JIAeTCA MeMOpaHa. 

Hamu HaOsi0qeHuA MOKa3aIH, YTO OBOWMTHI 
oceTpa, CeBpIOrH H CTepsAH, WHaMeTp KOTOPbIX 
Puc. 1. Torambunii npenapar He AocTuraer eme 50 u, MOKpbITHI yxKe BBILMeyKa— 
OBOUMTa OceTpa Noce opya- SAHHBIMH OOONOUKaMH. TommuHa POJIMKYAAPHOH, 
WMH, pasMep 378 u.l—snpo COeCAHHHTCJIbHOTKaHHOH WIM COocyAHCTOH O6om04eK 
ic hen Pa H MeMOpaHbl, BMeCTe B3ATbIX, Ha CTaWH Hauyasa 
PO acne sone OoObUIOTO pocTa OBOWUTOB, pasMepom 250—300 »p,. 

T1a3MBr paBHa y OBOWHTOB ocetpa 9 p, ceBpioru 6,6 te 

M cTepiagH 6,6 p. Ha IV ctanquu 3penocTH: 

(Hesalolro WO OBYJIAWHH) TOWMMHAa 3THX O60- 

moueK He yBemHuMBaeTcA. HekseTouHble O600UKH: HapyxXHaA WIM coTo- 

Bax, zona radiata interna u externa —NOABJIAIOTCA No3%Ke, B NepHok Ha- 

KOMJICHHA XKeJITKA B OBOWNTAX. TosliHHa O600"eK HeEKJIeETOUHOFO CTPOeHHA Ha! 

IV craquu 3penocTH (Hesamonro O OBYyJIAWHH) paBHa: y ocetpa 80—90 p, 
cepprorn 50—60 » uw crepaagu 40—50 p. 

B oBolluTax OceTpa H CeBPIOr MepBOHAYAIbHOe OTJIOXKEHHE KEMTKA MPOHCXO- 
JHT B BereTaTHBHOH CTOpOHe Alla B BUAe TOHKOCTeHHOrO KyNnoua. M3 Kanenb~ 
HOrO XKeITKa OOpasyerTcH Wap, WeHTp KOTOPOrO HECKOJIbKO CMelI[eH B CTOPOHY’ 
BereTaTHBHOrO mowioca. Bokpyr %*elITKa pacnoslaraeTcA cow WATOMMAasMBI, 
B KOTOPOM HHKOP {a He ObIBaeT HH XKEJITOUHBIX, HH MHTMCHTHEIX 3epeH (prc. | u 2). 

Ilo qanHpim Henpcena (°), HCTHHHaH %XKeJITOUHAR OG6O0UKa ABJAeTCH 
TIPOH3BOHBIM OOMMIAa3Mbl — CHellHaIM3alUA MOBEPXHOCTHOFO CJIOM WHTOMMASMbE 
Aula. ITOT COM MOXKHO, 10 SasIeHCKOMY, Ha3BaTb CBETJIbIM CI0eM Alita. On Ha- 
OltoaeTCA Y BCX MO3BOHOUHBIX XKHBOTHBIX. Y MJI€KONHTAIOMMX H amcbu6nit 
CBeTVIbIM COH OOOCOOAeTCA OT OOMMA3MbI B MepHOL OMMOLOTBOPeHHA HW MMe- 
HyeTca O6o710"uKOH ONNOLOTBOpeHHA. TlocmeqHAA, BEPOATHO, TOMONOFHUHA CBeT- 
JIOMY CJIOIO OBOWMTA OCeTPOBbIX PbIO. Y WpyrHX NOSBOHOUHBIX CBeTJIbI CO He 
oOocoOIAeTCH, a BO BPEMA ONJIOMOTBOPCHHA, OBOJHAACL, PaCTBOpAeTCA HW yua- 
CTBYeT B OOpa30BaHHH MepHBUTe/JIMHOBOH XKHAKOCTH. Tak, Halpumep, OOcTOUT 
meno, 10 .aHHbiM Heapcena, y Prototeria (°). [lo Ha6moqeHnaM Sanencxoro (!) 
M HallMM (°), TakOH xe Mpollecc pacTBOpeHHA MpOHCXOAUT Y OCeTPOBbIX pbIO. 
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Zona radiata interna u externa ocerpoBbix pid, 10 MHeHHIO SaeHcKoro @),, 
Ouputpanra (*), Meitena (*), Borunosa (4) a mnorux TPyrux, ABJIAIOTCH 
TaKKE MNPOHSBOAHBIMH oomasMbl. Hapyxuad oGonouKa sABIAeTCA MpoH3- 
BOJHbIM (OJJIMKYJIAPHOH oO6o0UKH. 

Ilo JanHbim xe Henpcena (°), sona radiata y MHOrux rpymm nosBOHOUNDIX 
*KUBOTHBIX (PENTHIHH, NTH MH MJCKOMMTAIOUIHX) ABIAETCH MPOHSBOAHEIM (pom- 
JHKYJAPHBIX KeTOK. Y KOCTHCTBIX pbIO zona radiata interna sBaseTcaA MpoHUsBOL- 
HbIM (POJIMKYJIAPHBIX KJIETOK, HO Hapsy C STHM 
BbICKa3bIBaeTCA MHeEHHe H B MOMIb3Y HX Mpouc- 
XOXKMCHHA OT OONMMAa3MbI. 

Ilo nannpim Uogpu (°), y Kocrucreix pbi6 ona 
ABJIACTCH MPOH3SBOHBIM (POJWIHKYJIAPHbIX KuJle- 
TOK, HO B Hee MpPOHHKaloT MpoTomsmasmaTHuyec- 
KHe€ BbIPOCTbI OOIIa3MbI (JO MOJIOBHHbI ee BbICO- 
Tb). Haim HaOmoeHua MoKasanu, TO y ocerT- 
POBbIX pbIO Zona radiata interna uw externa u Ha- 
Py*HaA, WIM COTOBaA OOONOUKa, O YeM Oyler 
CKa3aHO HHKe, ABJIAIOTCA MPOH3BOHbIMH (pou- 
MK YJIAPHbIX KJI€TOK. 

O6o104KH HEKJETOUHOTO CTPOeHHA OBOILHTOB 
NOABJIAIOTCA B Hauase III craguu 3penocTu ro- 
Habl, C HauaJIOM pocTa HOBOH TeHepalluu mocJe- 
yrollero Hepecta. 

Anpa orwHukyIApHonH O6004KH OBOILHTOB 
CTePJIANH BHaYase BbIAeNAIOT OUCHb TOHKHM Fo- 
MoreHHbIM col. Ilo Ménbreny, STOT co OKpa- 
(IMBaeTCA B OJIERHO-PHONeETOBbIN UWBeT, UTO yKa- 
3bIBaeT Ha HaJIMYHe B HEM HEKOTOPOLO KOJIHUeCTBA 
MPHK. Satem ot Hero kK Apam dbouMKyApHor 
DOOOUKH OOPasyIOTCA BbIPOCTHI. STO ABAAeTCA 
HayaJIOM OOpa3s0BaHHaA zona radiata externa. 
3aTeM Af[paMu (oJAMKYJAPHOH OGOMOUKH BbITe- Che 
MAeTCA BTOPOL TOMOreHHEI cnoli, or KoToporo Pxc. 2. OSonouxn sina “Ha IV 

s cTamuu 3pesocTu roHagp. J —co 
TakKe B CTOPOHY OAAMKYAAPHOM OOONOUKA enunurensioTKanHad o6on0uKa, 
O6pa3yIOTCA BbIPOCTbI, COXpaHAoMMe elle C1aOO =2—memOpana, 3 — hoammny- 
pHoeTOBLIN OTTeEHOK. SOTO eCTb Hayasio OOpa- spHasa, ¢ — napyxKnas, te oN 
30BaHUA Oyyulel HapyxKHOl OGom0uKH. B Jasb- Sane aelien Tarn hon A 
HeHINeM STH [Ba COA PaSBHBAIOTCA NapaMeMbHO 8 __ nurmentuntii coli, 9— xKesTOK 
Ipyr Apyry Ha MpOTAxeHHH JVIMTeIbHOTO Bpe- 
menu. Ha III craquu 3penoctTu ronabl OOOOUKH HEKJIeTOUHOFO CTPOeCHHA OBOLLH- 
rOB CTepAqU, 10 JaHHbiM Mosuanosoli (*), cocrosT 43 AByx cnoes. Hamm Ha6mt0- 
[CHUA NoKasanu, uTo Ha III craquu 3penocTH roHaybl CeBPIOrM OBOIHTbI TakxKe 
HOKPbITHI IBYMA CIOAMM OGOMOUeK HeKMeTOUHOLO CTpoeHHnA. TpeTHh COM TOMbKO 
ue nospasaetcs. Y ocerpa ua III craquu opounrel (elle He MMTMeCHTHPOBaHHBle) 
MOKPHITbI COAMH OOOMOUeK HeKseTOUHOrO crpoeHuA. HapyxHaa oOom0uKa ui 
sona radiata externa npescTaBJIeHbI 3HAYHTeIbHO CHJIbHee, Zona radiata interna 
ca60 BbIpaxkena. Ee rommuHa paBHa He Oowlee OHO TpeTH Ke*pHHHTHBHOTO 
pasmepa. Zona radiata itnerna oOpasyerca u3 NepBoro ToMoreHHOrO CMOA, U3 
KOTOPOrO TakxKe OOpasyercs u zona radiata externa. Oror cnoli Takwe Co.- 
IMKYIAPHOTO mpoucxoxkeHun. Or Hero ulyT OeKOBbIe HATH B CTOPOHY IH- 
rommasMbI lila. STO ecTh Hayao OOpa3soBaHUA zona radiata interna. 

Ha IV crayquu spenoctu zona radiata interna u externa u coToBas, WIM Hapyx- 
4a, OOOOUKA y OCeTPa, CeBPIOFH H CTEPAALM COCTABIAIOT eEMMHYIO OOONOUKY, 
HO COCTOAILYIO H3 TpeX CIO€B, HATH KOTOPbIX HMeIOT WHaMeETPbI PasJIM4HOU TOU- 
uuubl. Ha pune. 2 BuyHo, uTo HUTH zona radiata interna HM2KHHMM KOHWaMn 
IpHlexKaT K CBeETJOMY CJIOIO IWHTONMAa3MbI, HO B HeETO He BXOMAT, Hapy?KHbIe 2Ke 
1X KOHI[bI HEMOCpeNCTBCHHO IIpHMbIKaloT kK HUTAM Zona radiata externa, a HATH 
TOCeLHeH NpHexKaT K HATAM HapyxKHoli O6on0uKH. Hakouell, HATH Hapy?KHOH 
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O6OOUKH CBOOOLHEIMH KOHWAaMH BXOLAT B COMMMKYAApPHYIO OOoNOUKy. Takum 
o6pa30M, HUTH BCeX TpeX C10eB CBASAHbI MexK Ly COOOH. 

Hesayouro 0 OBYIALMN POMMIMKyIAPHaAA OOONOUKA OTAeAeTCA OT HapyxK- 
Horo COA OOOMOTeK HeKJIeTOUHOrO cTpoeHHA. DyHKUMA yepKaHHA OBOMMTA 
B (pOpMe Illapa TeMepb BcelleO BbINOHAeCTCA OOOOUKAMU HeKJeTOUHOFO CTPoOe- 
Hud. B 39TO BPeMA, BEPOATHO B Pe3ybTATe HaTH%KeHHA, MPOHCXOAUT O60COO- | 
sleHve cloes. OTyemeHHe Cl0eB A pyr OT Apylra MpOMCXOMUT B MecTax Tlepexoa 
HHTeH OT OJHOFO \MaMeTpa K ApPyromy, Ha MecTe FOMOFeHHHIX CJIOEB, ABJIAIOULAXCA 
UCTOUHHKaMH HX OOpasoBaHuA. BaarofapaA 2TOMy OOpasyloTCA TPH COA pas- 
saMuHO Tomb: Zona radiata interna u externa uw HapyxHad OOoN0UKA. 
KaxkJblii U3 39THX COeCB HMeeT OMMHAKOBY!O TOJILMHY MO BCeH MOBepXHOCTH 
aliita. Hurepuyuoe crpoeHve oOo0ueK MOCTeNeHHO HaYHHaeT HCue3aTb: BHa- 
yale BO BHYTPeHHeM cCjl0e, 3aTeM B CpeHeM H, HaKOHell, B Hapy?KHOM. 
OHOBpeMeHHO MOABIAeTCA BTOPHUHAA palwambHad MCuepyeHHOCTh Oouee 
KpymHoro MacuiTa6a. Ova NoABAeTCH BHaYale B Hapy2XHOM Cjl0e, a 3aTeM 
B BYX Jpyrux coax. Bropwunasd paMasbHad UCYepyeHHOCTh BbISbIBAeTCA MOAB | 
JICHHeM BasIMKOB, HLYUMX MapasenbHO [pyr Apyry wepe3 aHHMaJIbHbIM HU Be- | 
reTaTHBHbIif MOJIOCHI B Bue Koel. O6o04Ka Ala CTAHOBUTCHA Kak Obl rOPpupo- | 
BaHHou. Ha rucromorwyeckux cpe3aX BTOPHYHaA palHaIbHOCTb BbIABJIACTCA 
pa3m4uHo. Ec Hox MHKPOTOMAa MpOleT NOX MPAMbIM YIJIOM K BaJlHKaM, TO 
paluasbHOCTh HaGmoqaeTca Ges ucKamkeHHi. Ecau xe HOXK MHKPOTOMA MIpoH- 
eT NO YrJIOM K BawHKaM, TO MacuITaO ux OyfleT HCKYCCTBeHHO yBeHUeH, | 
mpuyem mocjieqHee OyeT 3aBHCceTb OT pa3MepoB 9TOrO yrua. Ecau we HO 
MUKPOTOMa IIpotifeT MapasMeNbHO BasIHKaM, TO PaMasbHad MCUePYeCHHOCT He | 
OyeT HaOmofaema. Bropnunaa payuasbHad UCuep4YeHHOCTh HabsIOfaeTcA MHOC 
TOJIbKO B Hapy2XKHOH OOo0UKe, HOO B HapyxKHOH MW cpesHelH HU, HaKOHell, BO 
Bcex Tpex culyyaax (pvc. 3). STO 3aBHCHT OT CTeMeHH CO3PpeBaHHA OBOILMTOB 
B roHajle CaMKH K MOMeHTY MOJIYYeHHA HKPbl HCKYCCTBEHHBIMH MeTOamH. Hamn- 
que BTOPHYHOH HCUePYeHHOCTH YKa3bIBaeT HA COCTOAHMe OBOWUTA, OM3KOe 
K 3peJIOCTH. | 

Emme 0 OByJIAWHH B Zona radiata externa no BCell MOBepXHOCTH Alia NOABIAS | 
IOTCA TpaHyJIbl WIM Kanebku OeKOBOH x#uAKOcTH. Tlocme Monawqanua aAKila 
B BOLY 9TH KaleJIbKH, OBOJHAACh, PasxKWKAalOTCA, HW OOPas0BaBlllaACcA 2KUAKOCTb 
IIpOMMTbIBaeT COTOBYIO OOOO0UKY H BbITeKaeT HapyxXy, OOpa3ya Mpu ucKyc- 
CTBEHHOM OM JIOMOTBOPeHHH HKPbI B PHIOOBOAHOM Ta3Y BA3KYIO X%KUAKOCTb. Bas- 
Ka XKUIKOCTh OOpasyeTCA TakxKe 3a CUeT PasKMKEHHA OCTATKOB TPo*uyecKHX | 
myTeH BO BpeMaA OOpasoBaHua MuKpoTea (°). [locme Toro O6O0UKH CTaHOBAT- 
CA TOMOPeHHbIMH, KJICEHKHMH HM Mp OOpaso0BaHH MepHBUTeJIMHOBOrO pocTpa- 
HCTBa YIVJIOTHAIOTCA, CTAHOBATCA MPOUHbIMH H BOOHEMPOHHILaeMbIMH. 

TakHM O6pa30M, OBOIMTEI OCeTPOBBIX pHIO Ha IV craquu spenocTu ronaypl 
NOKPBITHI CIELYIOULUMH WecTbio OOoNOUKaMH (puc. 2): CHapyxKH JeKUT ITHTEe- 
JMaIbHat OOoMOUKAa, 3aTeM CocyAucTad, PoMMKYIAPHAA HW MexKTY HAMM MeM- 
Opana; Janee MO HampaBleHHIO K WeHTpy ala pacnomarairca HapyxKuaa, 
WIM COTOBaA OOo0UKa, Zona radiata externa u interna. Bce onu donmuKyap- 
HOrO MpoucxoxweHua. Kpome Toro, MMeeTCA CBeTIIbI COM WMTOMIA3MbI, ABJIS= 
POLMHCH MCTHHHOH %KeNTOUHO O6OMOUKOM — MpOH3BOAHBIM OOTIa3MbI. 


VWuctutyT Moposoruu xuBOTHEIX Tlocrynuio 
um. A. H. Cepepnosa 29 X 1956 
Axkajlemuu Hayk CCCP ; 
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